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$FNQRZOHGJHPHQWV
6,03/( ZDV D SURMHFW WKDW ZDV IXQGHG E\ -,6& XQGHU WKH (/HDUQLQJ VWUHDP /DUJH6FDOH
,PSOHPHQWDWLRQ RI ,QQRYDWLYH 7HFKQRORJLHV WKHPH :H JUDWHIXOO\ DFNQRZOHGJH IXQGLQJ E\ -,6& RI
DQGPDWFKLQJIXQGLQJE\8.&/(8.&HQWUHIRU/HJDO(GXFDWLRQRI
:HRZHPDQ\GHEWV WR LQVWLWXWLRQVDQG LQGLYLGXDOV 5RJHU%XUULGJH+R'DW:DUZLFN/DZ6FKRRO
ZDVLQVWUXPHQWDOLQREWDLQLQJPDWFKLQJIXQGLQJIRUWKH-,6&IXQGVZLWKRXWWKLVWKHSURMHFWFRXOGQRW
KDYHSURFHHGHG -XOLDQ:HEEDQG7UDFH\9DUQDYD UHVSHFWLYHO\'LUHFWRUDQG$VVRFLDWH'LUHFWRURI
8.&/(RXUIXQGHUVDQGSDUWQHUVKDYHEHHQPRVWKHOSIXODQGVXSSRUWLYHWKURXJKRXW0DUWLQ2ZHQRI
)XWXUHODEFRQWULEXWHGPXFKLQWKHZD\RISHUFHSWLYHLQVLJKWDWWKHSURMHFW¶VVWDUW.DUHQ%DUWRQZKLOH
QRWSDUWRIWKHFRUHWHDPFRQWULEXWHGPXFKWRWKHLQWHUIDFHGHVLJQIROORZLQJIURPKHULQYROYHPHQWLQ
VLPXODWLRQDW WKH**6/ 7ZRVHSDUDWH WUDQFKHVRI%,/(7$IXQGLQJ %ULWLVK	 ,ULVK/DZ(GXFDWLRQ
7HFKQRORJ\$VVRFLDWLRQSDLGIRU WKHLQLWLDOZRUNVKRSDW5RVV3ULRU\DQGFRQWULEXWHG WR WKHFRVWVRI
WKHILQDOZRUNVKRSDQG6,03/(ODXQFKDW:DUZLFN8QLYHUVLW\±RXUJUDWHIXOWKDQNVWRWKHPIRUWKHLU
JHQHURVLW\  2XU -,6& 3URMHFW 0DQDJHU +HDWKHU :LOOLDPVRQ KDV EHHQ D YDOXDEOH VRXUFH RI
DVVLVWDQFH DQG DGYLFH :H DUH JUDWHIXO WR LQGLYLGXDOPHPEHUV RI WKH -,6& H3HGDJRJ\ JURXS WR
ZKRPZHSUHVHQWHGWKHSURMHFWDQGZKRVHDGYLFHZDVKHOSIXO)RUWKHSHUFHSWLYHIHHGEDFNIURPWKH
PDQ\SDUWLFLSDQWVDWZRUNVKRSV VHPLQDUVDQGFRQIHUHQFHVQDWLRQDOO\DQG LQWHUQDWLRQDOO\ZKHUHZH
KDYHSUHVHQWHGWKHSURMHFWRYHUWKHSDVWWZR\HDUVZHDUHPRVWJUDWHIXO)LQDOO\ZHDFNQRZOHGJHWKH
LQSXWRIVWXGHQWVZLWKRXW WKHLUJRRGZLOOKXPRXUGHGLFDWLRQDQGZLOOLQJQHVV WRHQJDJH LQVLPXODWLRQ
WKLVSURMHFWZRXOGQHYHUKDYHVXFFHHGHGDWDOO2XUJUDWHIXOWKDQNVWRWKHPDOO
6,03/( 6HSWHPEHU 3DJHRI
(;(&87,9(6800$5<
 $LPV
 7KH6,03/(SURMHFWLQJHQHUDOWHUPVDLPHGWRSURYHWKDWVLPXODWLRQVFDQHIIHFWLYHO\HQKDQFH
OHDUQLQJ DFURVV D UDQJH RI GLVFLSOLQHV SURIHVVLRQV DQG LQVWLWXWLRQV  ,W DOVR VHW RXW WR
LQYHVWLJDWHWKHGULYHUVDQGEORFNHUVWRODUJHVFDOHLPSOHPHQWDWLRQRILQQRYDWLYHWHFKQRORJLHV
VXFKDVVLPXODWLRQZLWKLQ+(DQG)(
 2YHUDOODSSURDFK
 :LWKDWRWDOJUDQWRIIURP-,6&DQGWKH8.&HQWUHIRU/HJDO(GXFDWLRQ8.&/(RXU
RYHUDOODSSURDFKZDVWRGHVLJQVSHFLI\EXLOGDQGWKHQXVHVLPXODWLRQVRIWZDUHZLWKDUDQJHRI
SDUWLFLSDWLQJ+(GHSDUWPHQWVDQGVFKRROV:HWKHQHYDOXDWHGWKLVSURFHVVDVZHOODVWKHXVH
RI WKHDSSOLFDWLRQE\VWDIIDQGVWXGHQWVDQG WKHUHVXOWDQWHIIHFWXSRQHGXFDWLRQDOSURFHVVHV
2XU HGXFDWLRQDO GHVLJQ ZDV FRQVWUXFWLYLVW LQ QDWXUH DQG IURP WKLV JHQHUDO DSSURDFK ZH
GHYHORSHGDVSHFLILFDSSURDFKWRSURIHVVLRQDOOHDUQLQJZHFDOOWUDQVDFWLRQDOOHDUQLQJZKLFKKDV
LQIOXHQFHGRXUDSSURDFKWROHDUQLQJGHVLJQ
 )LQGLQJV
 6LPXODWLRQ HQYLURQPHQWV FDQ EH DJHQWV RI VXEVWDQWLDO FKDQJH DQG SRZHUIXO OHDUQLQJ
HQYLURQPHQWVDFURVVDZLGHUDQJHRI+(XQGHUJUDGXDWHDQGSRVWJUDGXDWHFRXUVHV7KH\DUH
SRWHQWLDOO\GLVUXSWLYHKHXULVWLFVDQGVWDIIQHHGVXSSRUWLYHHQYLURQPHQWVLQZKLFKWRVKDUHJRRG
SUDFWLFHDQGH[SHULPHQW6WXGHQWVQHHGWREHDZDUHRIWKHH[SHFWDWLRQVPDGHRIWKHPLQWKHVH
QHZHQYLURQPHQWV &ROODERUDWLRQ EHWZHHQ VWDII LQVWLWXWLRQV DQG VWXGHQWV LV HVVHQWLDO WR WKH
JURZWKRIVLPXODWLRQDFWLYLWLHV
 $FKLHYHPHQWV
 $FKLHYHPHQWVDUHDVIROORZV 
· :HGHVLJQHGVSHFLILHGEXLOWDQGLPSOHPHQWHGRSHQVRXUFHVRIWZDUHZLWKLQDYHU\WLJKW
VFKHGXOH7KHVRIWZDUHQRZWKHFRGHEDVHIRUDQDSSOLFDWLRQWKDWZLOOEHDWWKHFRUHRI
WKH 6,03/( )RXQGDWLRQ LV VXSSRUWHG E\ WHFKQLFDO DQG XVHU GRFXPHQWDWLRQ ± VHH
KWWSVLPSOHFRPPXQLW\RUJ 
· 7KH FRUH WHDP GHYHORSHG D XQLTXH LQVWDQFH RI D VLPXODWLRQ OHDUQLQJ GHVLJQ WRRO
QDPHO\WKH1DUUDWLYH(YHQW'LDJUDP1(' 
· 6WDII LQ SDUWLFLSDWLQJ LQVWLWXWLRQV ZHUH VXSSRUWHG LQ GHYHORSLQJ DQG UXQQLQJ WKHLU VLP
SURMHFWVDQGDOOSURMHFWVZHUHHYDOXDWHGLQGHWDLO 
· :HUDQPRUHWKDQWZLFHWKHQXPEHURISURMHFWVLQLWLDOO\HQYLVDJHGLQWRWDODQGZH
UDQWKHPRYHUDYDULHW\RILQVWLWXWLRQVDQGGLVFLSOLQHV 
· :H LPSURYHG WKH UDQJH RI WHDFKLQJ DQG OHDUQLQJ H[SHULHQFHV DFURVV  RXW RI 
SURMHFWV 
· :HFRQWULEXWHGWRWKHUHVHDUFKDQGVFKRODUO\OLWHUDWXUHRQVLPXODWLRQOHDUQLQJ 
· :H KDYH FUHDWHG D FRUH RI XVHUV DQG GHYHORSHUV NHHQ WR WDNH IRUZDUG VLPXODWLRQ
DFURVVDUDQJHRIGLVFLSOLQHVDQGSURIHVVLRQV
 &RQFOXVLRQV
 7KH SURMHFW SURYHG WKDW VLPXODWLRQ LV D SRZHUIXO KHXULVWLF FDSDEOH RI HQKDQFLQJ VWXGHQW
OHDUQLQJDQGVXSSRUWLQJ WUDQVIRUPDWLYHVKLIWV LQHGXFDWLRQ 7R LPSOHPHQW LW VWDIIQHHG WREH
FRPPLWWHG WR FKDQJLQJ VRPH RI WKHLU IXQGDPHQWDO SUDFWLFHV  7KH\ QHHG GHVLJQ VXSSRUW LQ
RUGHU WR FUHDWH HIIHFWLYH VLPXODWLRQV DQG WKLV LQFOXGHV LQWHJUDWLRQ RI RXWFRPHV DQG
PHWKRGRORJLHVRIWHDFKLQJDQGOHDUQLQJ7KH\DOVRQHHGSUDFWLFHLQGHVLJQLQJLQQRYDWLYHIRUPV
RI OHDUQLQJ LQ EXLOGLQJ UHVRXUFHV IRU VLPXODWLRQ DQG LQ UHWKLQNLQJ IHHGEDFN DQG DVVHVVPHQW
SUDFWLFHV 0DQDJHPHQWDWGHSDUWPHQWDO IDFXOW\DQGSUREDEO\ LQVWLWXWLRQDO OHYHOQHHG WRJLYH
WKRXJKWWRGLIIHUHQWHPSOR\PHQWSUDFWLFHVZLWKLQFDGUHVRIVWDIILQRUGHUWRVXSSRUWVXFKIRUPV
RI OHDUQLQJ UHVRXUFHEXLOGLQJ DQG DVVHVVPHQW  ,Q DGGLWLRQ VLPXODWLRQ SUDFWLFH FDQ IDFLOLWDWH
IRUPVRIFROODERUDWLYHDFWLYLW\EHWZHHQLQVWLWXWLRQVDQGGLVFLSOLQHVDQGLQWHUQDWLRQDOO\
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%$&.*5281'
 $UGFDOORFK7KH7UDQVDFWLRQDO/HDUQLQJ(QYLURQPHQW7/(
 7KLVSURMHFWLVWKHVHFRQGPDMRULWHUDWLRQRIDORQJWHUPSURMHFWWRSURGXFHXVHDQGHYDOXDWHLQ
LWHUDWLYH F\FOHV D VLPXODWLRQ DSSOLFDWLRQ DQG SODWIRUP WKDW FDQ EH XVHG E\ SURIHVVLRQDO
GLVFLSOLQHVZLWKLQ)(DQG+(DQGE\WKHSURIHVVLRQV7KHILUVWLWHUDWLRQEHJDQ LQZKHQ
ZLWKWKHIRXQGLQJRIWKH*ODVJRZ*UDGXDWH6FKRRORI/DZFRQVLGHUDEOHUHVRXUFHVZHUHPDGH
DYDLODEOH WR FUHDWH DQ ,&7 HQYLURQPHQW ZKLFK ZRXOG HQKDQFH WKH OHDUQLQJ RI ODZ DW WKH
SURIHVVLRQDO VWDJHV RI OHJDO HGXFDWLRQ LQ 6FRWODQG DQG LQ SDUWLFXODU WKH 'LSORPD LQ /HJDO
3UDFWLFH 2QHRIWKHLQLWLDWLYHVIRUPHGZDVDYLUWXDOWRZQFDOOHG$UGFDOORFK:LWKLQWKLVWRZQ
ZHUHORFDWHGWKHYLUWXDOODZRIILFHVRISRVWJUDGXDWHODZVWXGHQWVZKRLQWHUDFWHGZLWKUHVRXUFHV
DQGRQOLQHILFWLRQDOFKDUDFWHUVLQRUGHUWRFRPSOHWHOHJDOWUDQVDFWLRQV±IRUH[DPSOHEX\LQJDQG
VHOOLQJSURSHUW\RYHUWKHZHE&RQYH\DQFLQJRUZLQGLQJXSWKHHVWDWHRIDGHFHDVHGFOLHQWRI
WKHLU ILUP 3ULYDWH&OLHQW 7KH SURMHFWVZHUH IRUPHG LWHUDWLYHO\ DQG EURXJKW RQ VWUHDPRQFH
WKH\ KDG XQGHUJRQH LQLWLDO WHVWLQJ  7KH DSSOLFDWLRQ EDFNJURXQG DOWHUHG DV ZH JDLQHG
H[SHULHQFHIURPDVLPSOH&ROG)XVLRQDSSOLFDWLRQWRDPRUHVRSKLVWLFDWHGDSSOLFDWLRQXVLQJ06
([FKDQJH3XEOLF)ROGHUVVWUXFWXUHVPLPLFNLQJ WKH LQWHUIDFH WKHQXVHGE\DW OHDVWRQHPDMRU
6FRWWLVKODZILUPWRDWUXHZHEEDVHGDSSOLFDWLRQ
 :HFROOHFWHGIHHGEDFNHYHU\\HDUIURPVWXGHQWVDQGVWDIIDQGUHGHVLJQHGDFFRUGLQJO\7KH
VLPXODWLRQSURMHFWVZHUHVXSSRUWHGE\DUDQJHRIFRQYHQWLRQDODQGLQQRYDWLYHUHVRXUFHV6RPH
VXEMHFWV VXFK DV 3ULYDWH &OLHQW KDG SULRU WR  FRQVLVWHG RI WXWRULDOV ODUJHO\ ZLWKRXW
DVVHVVPHQW D UHJLPH WKDW ILUVW OHG WR RSHQ ERRN H[DPLQDWLRQV LQ GUDIWLQJ DQG ZKLFK ODWHU
PHWDPRUSKRVHG LQWR VLPXODWLRQV RI WUDQVDFWLRQV WKDW ZHUH ERWK OHDUQLQJ DQG DVVHVVPHQW
]RQHV
 7RVXPPDULVHDWWKLVHDUOLHUVWDJHWKH$UGFDOORFKHQYLURQPHQWFRQVLVWHGRIWKHIROORZLQJ 
· 0DSDQGGLUHFWRU\RIDYLUWXDOWRZQ$UGFDOORFKZKLFKZDVXVHGDVWKHSURMHFWFRQWH[W
DQG SURYLGHG FRQWHQW IRU VSHFLILF VLPXODWLRQV  7KH YLUWXDO WRZQ SURYLGHG WKH LPSOLFLW
VLPXODWLRQZRUOGRIWKHWUDQVDFWLRQVXQGHUWDNHQE\VWXGHQWV 
· 9LUWXDOSURIHVVLRQDOZRUNVSDFH 
· 0RQLWRULQJDQGPHQWRULQJFDSDELOLWLHV 
· &RPPXQLFDWLRQVURXWHVEHWZHHQVLPXODWHGFKDUDFWHUVVWXGHQWVDQGVWDII 
· 7HDFKLQJOHDUQLQJDQGDVVHVVPHQWWHPSODWHVLQFOXGLQJFXUULFXOXPJXLGHOLQHV 
· 'HYHORSPHQWDQGLQWHJUDWLRQRIRWKHUHOHDUQLQJDSSURDFKHVZLWKWKDWRIWKH7/(
 7KURXJKRXW ZH ZHUH NHHQO\ DZDUH RI WKH QHHG WR GHYHORS HGXFDWLRQDO DSSURDFKHV WR
VLPXODWLRQ±DQDUHDRIOHDUQLQJDQGDVVHVVPHQWZKLFKKDGQRWKLWKHUWREHHQGHYHORSHGLQDQ\
VHULRXVZD\LQODZVFKRROVEH\RQGWKHH[SHULPHQWDOVWDJH:KDWZDVLPSRUWDQWDERXWRXURZQ
DGYDQFHVZDV WKDW ILUVWZHZHUHVHHNLQJ WR LQWHJUDWHVLPXODWLRQDWDGHHS OHYHOZLWKLQHYHU\
VXEMHFW LQWKH'LSORPDLQ/HJDO3UDFWLFH 6HFRQGZHZHUHXVLQJDQ LGHQWLFDOSODWIRUPWRUXQ
WKHVLPXODWLRQVDFURVVWKHFXUULFXOXPVRWKDWZKDWKDGKLWKHUWREHHQDVHULHVRIVXEMHFWµVLORV¶
QRZ KDG D FRPPRQ FRUH UXQQLQJ WKURXJK DOO RI WKH VXEMHFWV  7KLUG WR FUHDWH D VHQVH RI
FRQWLQXLW\ DQG FRPPRQ SXUSRVH ZH GHYHORSHG RXU FRQFHSW RI µWUDQVDFWLRQDO OHDUQLQJ¶ WKH
FKDUDFWHULVWLFVRIZKLFKZHUHFUXFLDOWRRXUSURMHFWLQGHHGWKH-,6&SURMHFWZDVLQLWLDOO\WHUPHG
7/(±7UDQVDFWLRQDO/HDUQLQJ(QYLURQPHQW:HGHILQHG WUDQVDFWLRQDOOHDUQLQJLQWKH
IROORZLQJWHUPVDV
DFWLYHOHDUQLQJ
WKURXJKSHUIRUPDQFHLQDXWKHQWLFWUDQVDFWLRQV
LQYROYLQJUHIOHFWLRQLQ	RQOHDUQLQJ
GHHSFROODERUDWLYHOHDUQLQJDQG
KROLVWLFRUSURFHVVOHDUQLQJ
ZLWKUHOHYDQWSURIHVVLRQDODVVHVVPHQW
6WXGHQWVDOUHDG\KDYHXQGHUJUDGXDWHGHJUHHVLQODZEHIRUHWKH\HQWHUWKHSRVWJUDGXDWH'LSORPDZKLFK
IRFXVHVRQSURIHVVLRQDOVNLOOVDQGOHDUQLQJ)RUPRUHLQIRUPDWLRQVHH0DKDUJE
6,03/( 6HSWHPEHU 3DJHRI
WKDWLQFOXGHVHWKLFDOVWDQGDUGV
 :KLOH WKLV HDUO\ LQVWDQWLDWLRQ RI WKH VLPXODWLRQ HQYLURQPHQW H[KLELWHG PDQ\ W\SLFDO
FKDUDFWHULVWLFVRIVLPXODWLRQOHDUQLQJKLJKZRUNUDWHIRUVWDIILPSURYHGVWXGHQWSHUIRUPDQFHLQ
FRXUVHZRUNDQGDOVR LQH[DPLQDWLRQVSUREOHPVZLWKQHZIRUPVRIHGXFDWLRQDOGHVLJQZRUN±
VHH%DUWRQ	0DKDUJIRUDPHWDUHYLHZRIWKHUHVHDUFKRQWKHVHFKDUDFWHULVWLFVSHUKDSV
WKHPRVWSUREOHPDWLFHOHPHQWRIWKHSURMHFWZDVWKHLGLRV\QFUDWLFQDWXUHRIWKHVRIWZDUH0XFK
RIWKHIRFXVKDGEHHQRQWKHGHYHORSPHQWRIHGXFDWLRQDODSSURDFKHVWRSURIHVVLRQDOVLPXODWLRQ
OHDUQLQJDQGDVVHVVPHQW$VDUHVXOWWKHSODWIRUPXQGHUZHQWDOPRVWFRQWLQXRXVGHYHORSPHQW
XVLQJ D YDULHW\ RI LQWHUIDFHV DQG DSSURDFKHV  :KLOH VWDEOH DQG HIIHFWLYH WKHUH ZDV OLWWOH
OLNHOLKRRGRIDQ\RQHRXWVLGHWKH*ODVJRZ*UDGXDWH6FKRRORI/DZ**6/XVLQJWKHVRIWZDUH
WRFUHDWHDQGUXQVLPXODWLRQVIRUWKHPVHOYHVLWUHTXLUHGWKHUHVRXUFHVRIDGHGLFDWHGWHDPRI,7
WHFKQLFDOVWDIIWRVHWXSDQGUXQWKHVLPXODWLRQV7RDGGUHVVWKLVVHULRXVVKRUWFRPLQJLQ
ZHDSSOLHGIRU MRLQW-,6&DQG8.&/(IXQGLQJ LQRUGHU WRUHFRGHWKHHQYLURQPHQW :HZHUH
VXFFHVVIXO LQ ELGGLQJ IRU WKH IXQGLQJZLWKLQ WKH ,QQRYDWLRQ VWUHDPDQG LQ -XO\  VOLJKWO\
ODWHUWKDQRXURWKHUWZRVLVWHUSURMHFWVZLWKLQWKHVWUHDPZHEHJDQWKHSURMHFW
 7KH6,03/(SURMHFWEXLOGVRQSUHYLRXVVLPXODWLRQZRUNLQDQXPEHURIZD\V7KHHDUO\ZRUN
RQ0XOWL8VHU'XQJHRQV08'VZHOOGRFXPHQWHGE\7XUNOHDQGRWKHUVVKRZHGKRZSRZHUIXO
D WH[WXDO VLPXODWLRQ LQWHUIDFH FRXOG EHFRPH IRU SDUWLFLSDQWV LQ WKRVH ZRUOGV  /DWHU UHVHDUFK
ZRUN E\ *HH 6TXLUHV 6FKDIIHU 6WHLQNXKOHU DQG RWKHUV GHPRQVWUDWHG KRZ ' ZRUOGV ZHUH
LQQDWHO\VRFLDOVSDFHVDQGFRXOGDOVREHFRPHVSHFLILFOHDUQLQJVSDFHVDVZHOO+RZHYHUWKHUH
ZDV QR JHQHUDOO\ DYDLODEOH HIIHFWLYH VLPXODWLRQ HQJLQH WKDW ZRXOG UHSOLFDWH WKH WH[WXDO
XQLYHUVHVWKHGRFXYHUVHRISURIHVVLRQDOZRUNLQJHQYLURQPHQWV:HGLGQRWZDQW6,03/(WR
EHDPLPHVLVRISURIHVVLRQDOSUDFWLFHKRZHYHU7KLVLVLPSRVVLEOHDQGJLYHQWKHHGXFDWLRQDO
PLVVLRQRI IXUWKHUDQGKLJKHUHGXFDWLRQ LVQRW WKH IRUHPRVWDLPRI WKHSURMHFW 6,03/(DOVR
UHOLHVRQRWKHU OLQHVRI UHVHDUFKZKLFKKDYHUDWKHUPRUHUDGLFDOHGXFDWLRQDODLPVZKLFKDUH
VHWRXWLQWKHQH[WVHFWLRQ
 7KHWUDQVIRUPDWLYHDJHQGD
 7KHSURMHFW LVQHFHVVDU\ IRUDQXPEHURI UHDVRQV 7KHUHDUHDOPRVWQR LQVWDQFHV LQ-,6&¶V
EDFNFDWDORJXHRISURMHFWVRULQGHHGLQWKDWRIDQ\HGXFDWLRQDOLQVWLWXWLRQRURUJDQL]DWLRQRID
VLPXODWLRQ HQJLQH  7KLV LV VR DW D WLPH ZKHQ LQFUHDVLQJO\ LQ WKH ZRUOG RI 00253*V DQG
089(V WKHUH LV VLJQLILFDQW GHYHORSPHQW DQG HGXFDWLRQDO XVH HJ LQ:RUOG RI:DUFUDIW DQG
6HFRQG/LIH 7KHUHDUHQRHGXFDWLRQDO LQQRYDWLRQV LQ WKLVSDUWLFXODU ILHOGRI VLPXODWLRQDQG
VLPXODWLRQLWVHOILVSRRUO\UHSUHVHQWHGZLWKLQWKHUDQJHRILQQRYDWLRQLQ+(DQG)(
,QVD\LQJWKLVZHDUHQRWDUJXLQJWKDWWKHRQO\LQWHUHVWLQJHGXFDWLRQDOLQQRYDWLRQVWRGD\DUHLQ
WHFKQRORJ\RUWKDWWUDQVDFWLRQDOOHDUQLQJFDQRQO\EHLPSOHPHQWHGWKURXJKXVHRI,&7)DUIURP
LW WKH H[WUDRUGLQDU\ ZRUN EHLQJ GRQH LQ FOLQLFDO HGXFDWLRQ FROODERUDWLYH OHDUQLQJ SUREOHP
EDVHG OHDUQLQJ WUDQVV\VWHPLF FXUULFXOXP GHVLJQ SURIHVVLRQDO OHDUQLQJ DQGPDQ\ RWKHU ORFL
WKURXJKRXWGLVFLSOLQHVDQGSURIHVVLRQVDUHH[DPSOHVRILQVSLULQJHGXFDWLRQDOLQLWLDWLYHV%XWZH
EHOLHYH WKDW ZHOOGHVLJQHG DQG LPSOHPHQWHG WHFKQRORJLFDO LQWHUYHQWLRQV DUH FDSDEOH RI
FRQWULEXWLQJWRWKHWUDQVIRUPDWLRQRIKLJKHUHGXFDWLRQ7RGRWKDWZHQHHGDV%LOLPRULDSXWVLW
WRJHQHUDWHDQG OHJLWLPL]H WKHFUHDWLRQRI µQHZDQGYLWDO WHDFKLQJDQGHGXFDWLRQDO VWUXFWXUHV
DQGSUDFWLFHVFRQGXFLYHWRLPSURYLQJVWXGHQWOHDUQLQJ¶%LOLPRULDS:KLOHWKHUHLV
D ULFK DQG VXVWDLQHG OLWHUDWXUH GHYHORSLQJ DURXQG OHJDO FOLQLF DQG PHGLFDO SUREOHPEDVHG
OHDUQLQJ IRU LQVWDQFH WKHUH LV VWLOO LQVXIILFLHQW WKHRU\ DQG SUDFWLFH WKDW LV GHYHORSHG DURXQG
HLWKHU WKH XVH RI GLJLWDO VLPXODWLRQ RU JDPHV LQ SURIHVVLRQDO HGXFDWLRQ 7KHUH LV SOHQW\ RI
FRPSDWLEOHDQGXVHIXOWKHRU\LQHGXFDWLRQDQGLQIRUPDWLRQVFLHQFHDQGLQLQGXVWU\EDVHGZKLWH
SDSHUV DQG EORJV  2YHU WKH ODVW  \HDUV WKHUH KDV GHYHORSHG D GLVWLQJXLVKHG WUDGLWLRQ RI
DQWKURSRORJLVWVHWKQRORJLVWVDQGHGXFDWLRQDOLVWVZKRH[SORUHIUDJPHQWHGDVSHFWVRIVLPXODWLYH
DFWLYLWLHV DQG F\EHUQHWLF FRQFHUQV ± *RUGRQ 3DVN *UHJRU\ %DWHVRQ 6KHUU\ 7XUNOH 'LDQD
/DXULOODUGWRQDPHDIHZ±DQGWKDWWUDGLWLRQLVZLWKWKHGHYHORSPHQWRIWKHLQWHUQHWJURZLQJ
LQWR D FRPSOH[ DQG IDVFLQDWLQJ OLWHUDWXUH ,W LV D OLQH RI UHVHDUFK WKDW KDV DWWUDFWHG
7KHLQWHUQHWDV3KLO$JUHQRWHVSS±LVPRVWRIWHQXVHGDVDVKRUWKDQGIRUWKHQRWLRQRI
GLVWULEXWHGFRPSXWLQJ±DV\QHFGRFKHZKLFKLVDOVRSUHVHQWLQWHUPVVXFKDVµF\EHUVSDFH¶µWKHZHE¶DQGVRRQ
,WLVWKLVVHQVHRIWKHZRUGWKDWZLOOEHXVHGLQWKLVUHSRUW
6,03/( 6HSWHPEHU 3DJHRI
SURSRUWLRQDWHO\ OLWWOH FRPPHQW IURP HGXFDWLRQDOLVWV FRQFHUQHG ZLWK KLJKHU HGXFDWLRQ WKRXJK
JLYHQWKHKXJHXSWDNHLQ,&7E\+LJKHUDQG)XUWKHU(GXFDWLRQLQUHFHQW\HDUV,WLVEHFRPLQJ
LQFUHDVLQJO\ XUJHQW WKDW ZH HQJDJH ZLWK WKLV DQG RWKHU OLQHV RI UHVHDUFK DQG GHYHORS
LPSOHPHQWDWLRQV EDVHG XSRQ LWV LQVLJKWV LQWR WKH UHODWLRQVKLSV EHWZHHQ WHFKQRORJ\ DQG
HGXFDWLRQVSHFLILFDOO\DQGEHWZHHQWHFKQRORJ\DQGVRFLHW\PRUHJHQHUDOO\
 0RUH UHFHQWO\ WKHUHKDYHEHHQ LQWHUHVWLQJVWUDQGVRI UHVHDUFK WKDWGHULYH IURP UHVHDUFK LQWR
0DVVLYHO\ 0XOWLSOD\HU 2QOLQH 5ROH3OD\LQJ *DPHV 00253*V DQG 0XOWL8VHU 9LUWXDO
(QYLURQPHQWV089(V'HILQLWLRQLVQRWRULRXVO\GLIILFXOWGH)UHLWDVUHQUH\QROGVLQKLV
SRVWLQJ DW KWWSWHUUDQRYDEORJVFRPWHUUDBQRYDWKHBIRXUBZRUOGVKWPO PDNHV WKH
GLVWLQFWLRQ EHWZHHQ OXGLFZRUOGV RU JDPHV ZRUOGV VRFLDOZRUOGV DQG FLYLFZRUOGV 9DQ(FN
 S  KDV VHW RXW D XVHIXO WDEXODUPDWUL[ RI JDPH DQG OHDUQLQJ WD[RQRPLHV %RRN
KDVLGHQWLILHGWKHIROORZLQJVL[IHDWXUHVRIVRFLDOYLUWXDOZRUOGVVXFKDV+DEER+RWHODQG
6HFRQG/LIH7KH\FRQVLVWRIVSDFHVKDUHGZLWKPDQ\RWKHUXVHUVWKH\KDYHDJUDSKLFDOXVHU
LQWHUIDFHHLWKHU'RU'XVHUVLQWHUDFWLQWKHZRUOGIRUH[DPSOHEXLOGLQJREMHFWVLPPHGLDF\
RIDFWLRQSHUVLVWHQFHWKDWLVWKHZRUOG¶VH[LVWHQFHLVVHSDUDWHIURPLQGLYLGXDOV¶SUHVHQFHDQG
VRFLDOL]DWLRQ LQ WKHFRPPXQLWLHV/RRNLQJPRUHZLGHO\DW WKH ILHOG WKHUH LVQRZDEXUJHRQLQJ
OLWHUDWXUH RQ WKH HFRQRPLFV RI VLPXODWHG JDPHV &DVWURQRYD  WKHLU GHILQLWLRQ %DUWOH
5H\QROGV.RVWHU6DOHQDQG=LPPHUPDQ	WKHLUHWKQRJUDSK\
'HOZLFKH<HHWKHHIIHFWWKH\KDYHRQLGHQWLW\7XUNOH6WRQHDQG
VRFLDO UHODWLRQV6WHLQNXHKOHUDQG:LOOLDPVFRJQLWLRQDQG OLWHUDF\6WHLQNXHKOHU
HGXFDWLRQ*HHGH)UHLWDVIRUWKFRPLQJDQGPXFKHOVH :KLOVWZHZRXOGQHYHU
FODLP WKDW 6,03/( LV DZKROO\ LPPHUVLYH HQYLURQPHQW LW KDV EHHQ FOHDU IRU VRPH WLPH WKDW
WH[WXDOVLPXODWLRQVKDYHWKHFDSDFLW\WRFUHDWH	VXVWDLQFRPPXQLWLHVWRDIIHFWOHDUQLQJLQTXLWH
SURIRXQGZD\VDQGWRKHOSEXLOGDVSHFWVRISURIHVVLRQDOLGHQWLW\
 $WKLUGVWUDQGUHODWHVWRWKHGHYHORSPHQWRIVLPXODWLRQZLWKLQDSURIHVVLRQDOFRQWH[W6LPXODWLRQ
EDVHG WUDLQLQJKDVEHHQVKRZQ WREHKLJKO\HIIHFWLYH LQSURIHVVLRQDOGLVFLSOLQHV  ,W LV WUXHRI
SURIHVVLRQVZKHUHZRUN LVKLJKO\JRYHUQHGE\SURWRFRODQGSURFHGXUH IRU LQVWDQFHVLPXODWRU
WUDLQLQJ IRUSLORWVDQGDOVR LQSURIHVVLRQDO VLWXDWLRQVZKHUH LOOVWUXFWXUHGSUREOHPVDULVHDQG
ZKHUH DIIHFW DQG NQRZOHGJH DUH NH\ FRPSRQHQWV RI SURIHVVLRQDO SUDFWLFH %OR[KDP DQG
$UPLWDJH  0DKDUJ DQG 3DOLZDOD  )RUUHVW HW DO  	  %ODFNEXUQ HW DO
,QRQHVWXG\QXUVHVZHUHWDXJKWWRWUHDWFULWLFDOO\LOOSDWLHQWVRQDJHQHUDOZDUGYLDPLQL
OHFWXUHVZRUNVKRSVDQGVLPXODWRUEDVHGSDWLHQWV7KHVXEMHFWPDWWHULQFOXGHGDVVHVVPHQWRI
UHVSLUDWRU\FDUGLRYDVFXODUDQGUHQDOV\VWHPVDQGSDLQPDQDJHPHQW3DUWLFLSDQWVFRPSOHWHG
SUH DQG SRVWFRXUVH WHVWV ZKLFK VKRZHG VWDWLVWLFDOO\ VLJQLILFDQW LPSURYHPHQW DQG LQ WKH
IROORZXSV DW WZRPRQWKV DQG VL[PRQWKV ODWHU SDUWLFLSDQWV UHSRUWHG ORQJWHUP FRQILGHQFH LQ
FDULQJ IRU DFXWHO\ LOO SDWLHQWV 6WHGHIRUG HW DO  *RXOG HW DO IRUWKFRPLQJ   7ZR
JHQHUDOSRLQWVFDQEHPDGHDERXWWKLVDQGUHODWHGVWXGLHV)LUVWWKHVLPXODWRUEDVHGSDWLHQWV
ZHUH XVHG WR DVVHVV QRW RQO\ SDWLHQWKDQGOLQJ VNLOOV EXW DOVR PHGLFRVFLHQWLILF NQRZOHGJH
6HFRQG VLPXODWLRQ DV DQ HGXFDWLRQDO DSSURDFK ZDV XVHG WR HQDEOH VWXGHQWV WR OHDUQ WKH
V\QWKHVLV RI VNLOOV DQG NQRZOHGJH WKH\ ZRXOG XVH LQ WKH ZRUNSODFH EXW LW ZDV DOVR XVHG WR
DVVHVVWKDWOHDUQLQJPDWUL[
 7KHVHDQGRWKHUOLQHVRIUHVHDUFKSRLQWWRWKHSRWHQWLDOIRUWHFKQRORJLFDOO\HQKDQFHGGHVLJQWR
WUDQVIRUP WKH HGXFDWLRQDO H[SHULHQFHV RI ERWK VWXGHQWV DQG VWDII DOLNH 7KH NH\ WR
WUDQVIRUPDWLRQ OLHV LQFUHDWLQJSRVLWLYHDQGSRZHUIXOH[SHULHQFHV IRU VWDIIDQGVWXGHQWVDOLNH
)RU LQVWDQFH ZHPD\ ZDQW WR VKLIW IURP WUDQVPLVVLYH DSSURDFKHV WRZDUGV WKH SURGXFWLRQ RI
NQRZOHGJH DQG FDSDEOH SUDFWLFH WR VRFLDO DQG FRQVWUXFWLYLVW DSSURDFKHV WKDW HQDEOH WKH
IRUPDWLRQ DQG GHYHORSPHQW RI WDFLW NQRZLQJ DQG IRUPDO H[SOLFLW NQRZOHGJH   ,Q WKLV VKLIW
LQGLYLGXDOOHDUQHUVZLOOEHFRPHQRYLFHSUDFWLWLRQHUVZKRHQJDJHLQVHQVHPDNLQJLQIRUPDODQG
LQIRUPDOVLWXDWLRQVHIIHFWLYHO\HQJDJLQJ LQWUDQVDFWLRQDOOHDUQLQJ 1RORQJHUGR WKH\QHHGWR
EHWROGWRDWWHQGDOHFWXUHDWDVSHFLILFSODFHDQGWLPHLQRUGHUWRFUHDWHPHDQLQJ:KDWWKH\GR
UHTXLUH KRZHYHU LV VFDIIROGLQJ LQ WKH SURFHVV RI EHFRPLQJ LQGHSHQGHQW OHDUQHUV DQG WKH\
QHHGVSDFHV WRHQJDJH LQGLDORJLFDOSUDFWLFHZLWK WHDFKHUVRUSHHUV DFWLQJDV IDFLOLWDWRUVRU
FRDFKHVRURWKHUUHVRXUFHVRUWKHPVHOYHV&XQOLIIH
$QRWKHUH[DPSOHRIWKLVTXRWHGE\+HQU\-HQNLQVLVWKHWH[WXDOZRUOGVRIIDQOLWHUDWXUHRQWKHZHE6HH
-HQNLQVSS
6,03/( 6HSWHPEHU 3DJHRI
 2QHSUDFWLFDOLPSOHPHQWDWLRQRIWKLVDSSURDFKOLHVLQFRQYHUVDWLRQDOWKHRU\$V3DVNVNHWFKHG
WKLVDSSURDFKRXWRYHUWKLUW\\HDUVDJROHDUQLQJFRQYHUVDWLRQVFRQVLVWRILQQHUUHIOHFWLYH
SURFHVVHV IRU LQVWDQFH 6FK|Q¶V VHOIRUJDQLVHG OHDUQLQJ DQG RXWHU UHIOHFWLYH SURFHVVHV
FRQVLVWLQJLQSDUWRIVRFLDOO\QHJRWLDWHGNQRZOHGJHIRUPDWLRQ6XFKRXWHUUHIOHFWLYHSURFHVVHV
LQYROYHVWXGHQWVLQFROODERUDWLYHOHDUQLQJZKHWKHUFRRSHUDWLYHZLWKHDFKRWKHURULQYHUVLRQV
RI/LQGD)ORZHU¶VUKHWRULFDOµULYDOOLQJ¶DFWLYLWLHV±)ORZHU/RQJ	+LJJLQV7KHVHIRUPVRI
FROODERUDWLYHDFWLYLW\DUHRI FRXUVHQRWXQLTXH WR3DVN¶VYHUVLRQRI FRQYHUVDWLRQDO WKHRU\  ,Q
RQH IRUP RU DQRWKHU WKH\ DUH SDUW RI SUREOHPEDVHG OHDUQLQJ %DUURZV  %DUURZV 	
7DPEO\Q  6DYLQ%DGHQ 	 :LONLH  RI SURMHFWEDVHG OHDUQLQJ .LOSDWULFN 
%OXPHQIHOG HW DO  DQGPDQ\ RWKHU IRUPV RI DOWHUQDWLYH FXUULFXOXP GHVLJQ $QG LI WKH\
DSSO\WRVWXGHQWOHDUQLQJWKH\DOVRDSSO\WRVWDIIGHYHORSPHQW7UDQVIRUPDWLRQDOOHDUQLQJPXVW
LQYROYHH[SHULHQWLDOOHDUQLQJIRUWKHPDVPXFKDVIRUWKHLUVWXGHQWV
 ,I WKHRXWHU UHIOHFWLYHSURFHVVHVDUHFUXFLDO WR WKHSURFHVVZHQHHG WRSURYLGHHQYLURQPHQWV
DQG WRROVZLWKZKLFKVWXGHQWVFDQHQJDJH LQNQRZOHGJH IRUPDWLRQ 7HFKQRORJ\FDQSOD\DQ
LPSRUWDQWUROHKHUHLQVXSSO\LQJWKHWDVNWRROVIRUOHDUQHUV$VHDUO\DV-RQDVVHQ0D\HV
	0DF$OHHVHVXJJHVWHG WKDW WHFKQRORJ\FDQVXSSRUW VXFKSURFHVVHV  ,W LV WKHK\SRWKHVLVRI
WKH 6,03/( SURMHFW WKDW VLPXODWLRQ HQYLURQPHQWV SURSHUO\ HQJLQHHUHG E\ WHFKQRORJLVWV DQG
HGXFDWLRQDOLVWV ZLWK VLPXODWLRQ QDUUDWLYHV GHVLJQHG E\ GLVFLSOLQHEDVHG VWDII FDQ LPSURYH
VWXGHQW OHDUQLQJ DFURVV D UDQJH RI GLVFLSOLQHV LPSURYH VWDII H[SHULHQFHV LQ OHDUQLQJ DQG
WHDFKLQJDQGGRVRZLWKORQJWHUPHIILFLHQFLHVLQVWDIIWLPHDQGHIIRUW
$,06$1'2%-(&7,9(6
 7KHRYHUDOO DLPRI WKHSURMHFWZDV WRSURYH WKDW VLPXODWLRQVFDQHIIHFWLYHO\HQKDQFH OHDUQLQJ
DFURVVDUDQJHRIGLVFLSOLQHVDQGSURIHVVLRQV  7RDFKLHYH WKLVDLPWKHSURMHFWLGHQWLILHG WKH
IROORZLQJREMHFWLYHV
 7KURXJK D VHULHV RI GHWDLOHG XVHU FRQVXOWDWLRQV SURMHFW PHHWLQJV ZHE DQG SURGXFW
VFDQQLQJ WKH SURMHFW WHDP ZRXOG TXDOLWDWLYHO\ LQYHVWLJDWH DQG DQDO\VH WKH IXQFWLRQDOLW\
UHTXLUHGRI6,03/(
 )URPWKHZRUNDERYHWKHFRUHWHDPZRXOGFUHDWHDUHTXLUHPHQWVVSHFLILFDWLRQWKDWZRXOG
GHVFULEH WKH IHDWXUHV RI WKH VRIWZDUH SURGXFW DQG FRQWDLQ UHTXLUHG WHFKQLFDO LQIRUPDWLRQ
DQGGDWDQHHGHGIRUGHVLJQLQFOXGLQJSXUSRVHLQSXWSURFHVVDQGRXWSXW7KLVZRXOGDOVR
GHDO ZLWK VHFXULW\ H[WHQVLELOLW\ PDLQWDLQDELOLW\ UHOLDELOLW\ DFFHVVLELOLW\ VXVWDLQDELOLW\
PRELOLW\DQGLQWHURSHUDELOLW\
 )ROORZLQJ WKH DERYH VSHFLILFDWLRQ DQG XQGHUWDNLQJ DQ RQJRLQJ FRQVXOWDWLRQ SURFHVV ZLWK
XVHUVWKHSURJUDPPLQJWHDPZRXOGLWHUDWLYHO\EXLOGWKHRSHQVRXUFH6,03/(HQYLURQPHQW
DQG WRROV ZKLFK ZRXOG WKHQ EH DYDLODEOH IUHH DW SRLQW RI XVH WR WKH )( DQG +(
FRPPXQLWLHV
 7KH WHDP ZRXOG DOVR FUHDWH D VHW RI WHFKQLFDO DQG HGXFDWLRQDO GRFXPHQWDWLRQ IRU RXU
FROODERUDWLYHSDUWLFLSDQWV
 &RPPLVVLRQVXSSRUWDQGPRQLWRUDVHULHVRISLORWSURMHFWVXVLQJWKHHQYLURQPHQWDFURVVD
UDQJH RI SURIHVVLRQDO OHDUQLQJ LQWHUYHQWLRQV LQ 6WUDWKFO\GH 8QLYHUVLW\ DQG LQ 8.&/( ODZ
VFKRROSDUWQHUV
 (YDOXDWHVWXGHQWSHUIRUPDQFHZLWKLQWKHHQYLURQPHQWLQVWLWXWLRQDOXVHRIWKHHQYLURQPHQW
GULYHUVEORFNHUVDQGRWKHUIDFWRUVDIIHFWLQJSHUIRUPDQFHRIVWDIIDQGVWXGHQWV
 )ROORZLQJ RQ IURP WKH DERYH ZRUN LQYHVWLJDWLRQ LQWR WKH LPSDFW RI 6,03/( RQ H[LVWLQJ
WHDFKLQJDQGOHDUQLQJSURFHVVHVDQGDQ\UHVXOWDQWRUJDQLVDWLRQDOLVVXHV
 1RQH RI WKH KLJKOHYHO DLPV DQG REMHFWLYHV FKDQJHG VXEVWDQWLDOO\ WKURXJKRXW WKH SURMHFW DOO
VHYHQZHUHDFKLHYHG3HUKDSVWKHPRVWVLJQLILFDQWO\DOWHUHGREMHFWLYHZDVWKHHYDOXDWLRQSODQ
WKHGHWDLOVRIZKLFKDUHGLVFXVVHGEHORZ
6,03/( 6HSWHPEHU 3DJHRI
0(7+2'2/2*<
7KH SURMHFW GLYLGHG LQWR WKUHH EURDG GRPDLQV GHVLJQ DQG FUHDWLRQ RI VRIWZDUH GHVLJQ DQG
LPSOHPHQWDWLRQRIVLPXODWLRQSURMHFWVHYDOXDWLRQRIVRIWZDUHDQGSURMHFWVQRWHWKDWWKHVHWKUHH
GRPDLQVZHUHQRWVHULDOEXWLQPDQ\UHVSHFWVZHUHV\QFKURQRXV7KHPHWKRGRORJ\DGRSWHG
LQHDFKGRPDLQLVRXWOLQHGEHORZ
 6,03/((YDOXDWLRQ3ODQ
 7KH PHWKRGRORJLFDO DSSURDFK DGRSWHG IRU WKH 6,03/( HYDOXDWLRQ LV WKDW RI LQWHJUDWLYH
HYDOXDWLRQ 'UDSHU HW DO   7KLVPHWKRGRORJ\ XVHG PL[HGPHWKRGV DQG PXOWLSOH GDWD
VRXUFHVWRGHYHORSDQRYHUDOOSLFWXUHRIHDFKSDUWLFLSDQW¶VXVHRI6,03/(KLJKOLJKWLQJLVVXHV
GULYHUVDQGEDUULHUV:KLOHWKHHYDOXDWLRQVRXJKWWRDGGUHVVVSHFLILFDVSHFWVLWDOVRDOORZHGIRU
WKHHPHUJHQFHRIXQDQWLFLSDWHGDVSHFWV 7KHXVHRIPXOWLSOH ULFKGDWDVRXUFHVDOORZHGWKH
WULDQJXODWLRQRIILQGLQJVGXULQJDQDO\VLV
 2QHRIWKHSULQFLSDOHOHPHQWVRIWKLVDSSURDFKFRQFHUQHGWKHVRXUFHGDWDXVHGDVWKHEDVLVRI
DQDO\VLV  :KHQ FRQVLGHULQJ DFFHVV WR GDWD RU HYLGHQFH WKH DSSURDFK DGRSWHG XVHG DQ\
H[LVWLQJ VRXUFHV RI GDWD EHIRUH LQWURGXFLQJ HYDOXDWLRQ VSHFLILF GDWD FROOHFWLRQ PHFKDQLVPV
7KLVERWKPLQLPLVHGIDWLJXHIURPH[FHVVLYHGDWDFROOHFWLRQIURPWKHVXEMHFWVDQGDOVRVRXJKWWR
UHGXFHWKH+DZWKRUQHHIIHFWFRPPRQO\IRXQGLQWKHLQWURGXFWLRQRIQHZWHDFKLQJDQGOHDUQLQJ
SUDFWLFHV
 $VWKHHYDOXDWLRQLQYROYHGDQXPEHURISDUWQHUVLPSOHPHQWLQJWKHLUVFHQDULRVDWGLIIHUHQWSRLQWV
RYHUWKHDFDGHPLF\HDUWKHUHZDVWKHRSSRUWXQLW\WRIHHGUHVXOWVIURPSLORWWRSLORWH[DPLQLQJ
HPHUJHQWDVSHFWVLQPRUHGHWDLO7KHHYDOXDWLRQSODQKDGFRPPRQHOHPHQWVWKDWDUHWDUJHWHG
ZLWKLQ DOO WKH SDUWQHU HYDOXDWLRQV  %H\RQG WKLV WKHUH LV D OD\HU RI SDUWQHU VSHFLILF DVSHFWV
DFNQRZOHGJLQJWKHXQLTXHQHVVRIHDFKLQVWDQFHRI6,03/(LPSOHPHQWDWLRQ
 )ROORZLQJRQIURPWKHDLPVRIWKHSURMHFWWKHVSHFLILFTXHVWLRQVHWVWKDWZHZLVKHGWRDGGUHVV
FDQEHOLVWHGDVIROORZV
 +RZFDQ6,03/(SURYLGHDPHDQVRIWUDQVIRUPLQJHGXFDWLRQ"
 +RZ GR ZH DGGUHVV V\VWHPLF DQG LQVWLWXWLRQDO IDFWRUV LQ WKH GHVLJQ DQG GHYHORSPHQW RI
LQQRYDWLYHSUDFWLFHVDQGWKHLPSOHPHQWDWLRQRI6,03/(LQSDUWLFXODU"
 :KDW UROHGRHVSURIHVVLRQDO OHDUQLQJSOD\ZLWKLQ WKHSDUWQHU LQVWLWXWLRQVDQGKRZFDQDQG
GRHV6,03/(FRQWULEXWH"
7KHILUVWRIWKHVHVXPPDULVHVRXULQWHUHVWLQWKHWHDFKLQJDQGOHDUQLQJLPSOLFDWLRQVRIWKHXVHRI
6,03/(ZKLOH WKHVHFRQGDGGUHVVHV WKHRUJDQLVDWLRQDOFRQWH[WRIWKLV WHDFKLQJDQG OHDUQLQJ
H[SHULHQFH
 7KHWKLUGVHWRITXHVWLRQVIRFXVHVRQSURIHVVLRQDOLVPDQGWKHDFDGHPLFDPELWLRQRIGHYHORSLQJ
DQG SUHSDULQJ RXU VWXGHQWV IRU WKHLU UROH DV SURIHVVLRQDO SUDFWLWLRQHUV RQ JUDGXDWLRQ
3URIHVVLRQDOLVLQWHUSUHWHGLQDQXPEHURIZD\VDQGZLOOEHVSHFLILFWRDQLQGLYLGXDOSURMHFWDUHD
&RPPRQ WR DOO SURMHFWV LV WKH LQWHUSUHWDWLRQ RI SURIHVVLRQDOLVP LQ WHUPV RI GHYHORSLQJ FRUH
JUDGXDWH VNLOOV IUHTXHQWO\ UHIHUUHG WR DV WUDQVIHUDEOH VNLOOV VLQFH LW LV FODLPHG WKDW WKH\
WUDQVFHQG LQGLYLGXDO GLVFLSOLQHV DQG DUH UHOHYDQW WR DOO  6,03/( FUHDWHV SDUWLFXODU
RSSRUWXQLWLHV WR GHYHORS WHDP ZRUNLQJ DQG SURMHFWVHOI PDQDJHPHQW VNLOOV LQ WKH FRQWH[W RI
RQOLQHFROODERUDWLYHZRUNVSDFHVZKLFKDUHDFXUUHQWIRFXVRIFRUSRUDWHGHYHORSPHQW$PRUH
HWKLFVIRFXVHGLQWHUSUHWDWLRQRISURIHVVLRQDOLVPFRPSDUHVWKHVSHFLILFVNLOOVRIDSURIHVVLRQDOLQ
WKH FRQWH[W RI FRQGXFWLQJ KLV RU KHU SURIHVVLRQDO UROH ZLWK WKH SUDFWLFH DQG HWKLFDO GRPDLQ
DVVRFLDWHG ZLWK WKDW SDUWLFXODU SURIHVVLRQ 1RW DOO 6,03/( SURMHFWV ZHUH LQ D SRVLWLRQ WR
HYDOXDWH VXFK GHILQHG SURIHVVLRQDO FKDUDFWHULVWLFV EXW ZKHUH WKH\ ZHUH GHILQHG VSHFLILF
HYDOXDWLRQDFWLYLWLHVZHUHXVHGWRLQYHVWLJDWHWKHP
6,03/( 6HSWHPEHU 3DJHRI
 6WDNHKROGHUVDQGGDWDVRXUFHVLQWKHHYDOXDWLRQ
 7KHHYDOXDWLRQFROOHFWHGHYLGHQFH IURPHDFKRI WKHPDLQVWDNHKROGHUVERWK LQ WHUPVRI WKHLU
GHYHORSPHQWDQGLPSOHPHQWDWLRQRI6,03/(ZLWKLQHDFKSDUWQHULQVWLWXWLRQ6SHFLILFDOO\WKHVH
ZHUH 
· 6WXGHQWV 
· 7XWRUV 
· /HFWXUHUVDQGPRGXOHOHDGHUV 
· 'HYHORSHUV 
· 6XSSRUWVWDIIVXFKDV ,QVWLWXWLRQDO ,7+HOSGHVNVWDII,7VXSSRUWVWDIIDQG WKH6,03/(&RUH
WHDP
 ,QGLYLGXDOHYDOXDWLRQSODQVZHUHVWUXFWXUHGDURXQGWKHVHVWDNHKROGHUVDQGLQWHUPVRIVSHFLILF
GDWDFROOHFWLRQDFWLYLWLHVZHUHIRFXVVHGRQDVSHFLILFVWDNHKROGHU7KHSODQJURXSHGDFWLYLWLHV
LQWRIRXUVWDJHVFKURQRORJLFDOO\RUGHUHG 
· 3UHVLPXODWLRQ 
· 'XULQJVLPXODWLRQ 
· 3RVWVLPXODWLRQ 
· (QGRI6,03/(3URMHFW
 7KH GDWD FROOHFWLRQPHWKRGV FRPELQHG ERWK TXDQWLWDWLYH DQG TXDOLWDWLYH HOHPHQWV SURYLGLQJ
GLIIHUHQW SHUVSHFWLYHV DQG HYLGHQFH RQ FRPPRQ DUHDV RI LQWHUHVW  7KH IROORZLQJ VSHFLILF
PHWKRGVZHUHHPSOR\HG 
· 2EVHUYDWLRQV 
· 7XWRU,QWHUYLHZV 
· 6WXGHQW,QWHUYLHZV 
· )RFXVJURXSVWXWRUV 
· )RFXVJURXSVVWXGHQWV 
· 'LDULHVORJV 
· 6WXGHQWPDWHULDOV 
· ([DPLQLQJ6,03/(RIILFH 
· 3UHFRXUVHFDUGH[HUFLVH 
· 3RVWFRXUVHTXHVWLRQQDLUHV 
· 6\VWHPVWDWLVWLFV
 7RPDQDJH WKHSURFHVVRI UHDGLQJDQGDVVLPLODWLQJ WKLVGDWDRXUFKLHIHYDOXDWLRQRIILFHUDQG
HYDOXDWLRQRIILFHUSODQQHGDQGH[HFXWHG WKHHYDOXDWLRQDFWLYLWLHV7KURXJKRXW WKLVSURFHVV WKH
GDWDZDVQRWVKRZQWRFRUHWHDPPHPEHUVVRDVWRPLQLPLVHWKHULVNRIELDVSDUWLFXODUO\ZKHQ
FRUHWHDPPHPEHUVWKHPVHOYHVZHUHLQWHUYLHZHG
 7KHVHVRXUFHVUHVXOWHGLQDFRQVLGHUDEOHERG\RIGDWDVRPHRILWFRQILGHQWLDO7KHHYDOXDWLRQ
RIILFHUV WKHUHIRUHFROODWHG WKHNH\SRLQWV IURPDOO GDWDVRXUFHVDWHDFKSURMHFW FHQWUHDQG IRU
HDFKVWDNHKROGHUDQGSUHVHQWHGWKHVHDVDSDUWLFLSDQWFHQWUHGVXPPDU\UHSRUW7KHVHUHSRUWV
DUHVHWRXWEHORZDW$SSHQGL[
 7HFKQLFDOGHVLJQ
 $VLJQLILFDQWSURSRUWLRQRI WKHSURMHFWZDV WKHGHYHORSPHQWRI WKH6,03/(VRIWZDUH  ,Q WKLV
GHYHORSPHQW ZH IROORZHG WUDGLWLRQDO VRIWZDUH GHYHORSPHQW SURFHGXUHV $SSO\LQJ XVHFDVH
DQDO\VLVDQGGHYHORSLQJXVHUVWRULHVWRLOOXVWUDWHWKHHQGXVHUH[SHULHQFHVGHYHORSHGRXULGHDV
IRUIXQFWLRQDOLW\7KHGHYHORSPHQWWHDPGLVFXVVHGWKHVH LQWHUQDOO\DQGDQ\VLJQLILFDQW LVVXHV
UDLVHG DW ZHHNO\ ³FRUH WHDP´ PHHWLQJV DOORZLQJ WKH GHYHORSPHQW WR GLVFXVV LGHDV ZLWK D
UHSUHVHQWDWLYHFURVVVHFWLRQRIRXUDXGLHQFH
 'XULQJ WKH LPSOHPHQWDWLRQ RI 6,03/( WKH GHYHORSPHQW WHDP XVHG D FRPELQDWLRQ RI WKH
WUDGLWLRQDO ZDWHUIDOO PRGHO RI GHYHORSPHQW DV ZHOO DV VRPH DVSHFWV WDNHQ IURP WKH ³DJLOH
SURJUDPPLQJ´PRGHO )RZOHU0DKDUJ7KHZDWHUIDOOPRGHOZDVXVHGWRIOHVKRXW
EURDG DVSHFWV RI WKH SURMHFW¶V IXQFWLRQDOLW\ SULQFLSDOO\ ORRNLQJ DW WKH UHTXLUHPHQWV DQG
GHYHORSLQJ D XVHUH[SHULHQFH GHVLJQ :KHQ ZH PRYHG WR WKH VWDJH RI GHVLJQLQJ DQG
6,03/( 6HSWHPEHU 3DJHRI
LPSOHPHQWLQJ IXQFWLRQDO FRGH WKHDJLOHSURJUDPPLQJPRGHO WRRNRYHU LPSOHPHQWLQJVSHFLILF
IHDWXUHVHDFKZHHNUDSLGO\WHVWLQJUHEXLOGLQJIHDWXUHVDQGLQWHJUDWLQJWKHPLQWRWKHZKROH
 :KHQ WKH VRIWZDUH KDG EHHQ EXLOW WR EHWD XVH VWDJH GRFXPHQWDWLRQ ZKLFK KDG EHHQ
V\QFKURQRXVO\ FROODWHG ZDV ILQDOLVHG DQG ERWK VRIWZDUH DQG GRFXPHQWDWLRQ ZHUH PDGH
DYDLODEOH WR SURMHFW SDUWLFLSDQWV  $W WKLV SRLQW WKH UROH RI WHFKQLFDO VWDII FKDQJHG IURP
SUHGRPLQDQWO\ GHVLJQHUV DQG SURJUDPPHUV WR VXSSRUW VWDII  0LFKDHO +XJKHV LQ SDUWLFXODU
SOD\HGDFHQWUDO UROHRQGHEXJJLQJDQGVXSSRUW IRUVWDII LQWKHGHYHORSPHQWRIVLPXODWLRQYLD
6,03/(WRROVDQGXSORDGLQJRIVLPXODWLRQVYLDWKH6,03/(SODWIRUP
 (GXFDWLRQDOGHVLJQ
 7KURXJKRXWWKHSURMHFWDQGLQSDUWLFXODULQRXUVXSSRUWZRUNDQGSUHVHQWDWLRQVDQGSXEOLFDWLRQV
ZH KDYH GUDZQ XSRQ DQ H[WHQVLYH OLWHUDWXUH WR SURGXFH ZKDW ZH KRSH LV D EURDGO\EDVHG
HGXFDWLRQDO GHVLJQ EDVHG XSRQ FRQVWUXFWLYLVW SULQFLSOHV RI OHDUQLQJ DQG DVVHVVPHQW  7KH
FKDOOHQJHRIFRQVWUXFWLYLVPDV3HWUDJOLDPDNHVFOHDULVRQHWKDWUHDFKHVWRWKHKHDUWRI
WKHGHEDWHVVXUURXQGLQJDQWLIRXQGDWLRQDOLVPUKHWRULFDQGVLWXDWHGFRJQLWLRQ,WLVDFKDOOHQJH
WR RXU XQGHUVWDQGLQJ RI KRZ DFDGHPLFV FRQVWLWXWH GLVFLSOLQDU\ DQG SURIHVVLRQDO SURFHVVHV LQ
WKHLU VFKRROVDQG WKXVKRZ WKH\FRQWULEXWH WR WKHSURFHVVDQGSUDFWLFHRI WKHLUSURIHVVLRQ LQ
VRFLHW\DWODUJH&RQVWUXFWLYLVWVDV3HWUDJOLDSRLQWVRXWSUHIHUWRUHO\RQZKDWKHWHUPVµIRXQG
FRJQLWLRQWKDWLVWKLQNLQJDVLWXQIROGVLQQDWXUDOFRQWH[WV¶3HWUDJOLDS7KLVLVDOLHQ
WR PXFK RI WKH HFRORJ\ RI KLJKHU HGXFDWLRQ ZKHUH VHFRQGRUGHU WKLQNLQJ LV HODERUDWHO\
FRQVWUXFWHGDURXQGWKHGHYHORSPHQWRIFRQFHSWVZLWKLQHGXFDWLRQDOSURFHVVHV WKDWDUHKLJKO\
WHDFKHUFHQWULF
 6LPXODWLRQDOZD\VKDVWKHFDSDFLW\WREHFRPHDFRQVWUXFWLYLVWHQYLURQPHQWUHJDUGOHVVRIKRZ
LW LV FRRSWHG ZLWKLQ D SURJUDPPH RI VWXG\ DQG UHJDUGOHVV RI GLVFLSOLQH %DUWRQ 	0DKDUJ
 +RZHYHU LWZDVQRWRXU UROH WRGHPDQGRIRXUSDUWLFLSDWLQJSURMHFWV WKDWWKH\DGRSWD
IXOOVFDOHFRQVWUXFWLYLVWDSSURDFK WR WHDFKLQJDQG OHDUQLQJ :KLOHZHHQFRXUDJHG WKHXVHRI
VLPXODWLRQGHVLJQWKDWVXSSRUWHGIRXQGFRJQLWLRQZHUHTXLUHGWRUHFRJQL]HWKHKLJKULVNQDWXUH
RI WKHHQWHUSULVH IRUVWDIIVWDUWLQJRXW LQVLPXODWLRQDQGZHWKHUHIRUHDGRSWHGDPHWKRGRORJ\
WKDW ZDV IOH[LEOH DQG SUDJPDWLF DV UHJDUGV LQGLYLGXDO SURMHFW DLPV DQG FRQWHQW DQG WKDW
HQFRXUDJHGH[SORUDWLRQDQGLQQRYDWLRQLQFXUULFXODUDQGUHVRXUFHGHVLJQZLWKLQWKHFRQVWUDLQWV
RIWKH6,03/(SURMHFW7KXVWUDQVDFWLRQDOOHDUQLQJZDVGHVFULEHGWRSURMHFWSDUWLFLSDQWVEXW
ZH ZHUH QRW SUHVFULSWLYH DERXW LWV XVH  7KURXJKRXW ZH ERUH LQ PLQG WKH NH\ DLPV RI WKH
6,03/(SURMHFW WR LPSURYHVWXGHQW OHDUQLQJZKLOHPLWLJDWLQJ WKHULVNVDQGZRUNEXUGHQXSRQ
VWDIIZKHQWKH\ZHUHGHVLJQLQJDQGLPSOHPHQWLQJWKHLUVLPXODWLRQV
,03/(0(17$7,21
 ,QLWLDOZRUNVKRS5RVV3ULRU\
 ,WZDVDOZD\VRXULQWHQWLRQWREHJLQWKHSURMHFWZLWKDZRUNVKRSHYHQWWKDWZRXOGEULQJWRJHWKHU
WKHGLVSDUDWHGLVFLSOLQHVDQGSHUVRQQHO WKDWZRXOGPDNHXS WKHSURMHFW 6LQFH LWZDVDSUH
FRQGLWLRQ RI 8.&/( IXQGLQJ WKDW ZH LQFOXGH ODZ VFKRROV IURP (QJODQG DQG :DOHV DV
SDUWLFLSDWLQJ SURMHFWV WKH SDUWLFLSDWLRQ LQ WKH SURMHFW ZDV FOHDUO\ JRLQJ WR JR EH\RQG WKH
8QLYHUVLW\ RI 6WUDWKFO\GH DQG WKHUHIRUH WKH UROH RI WKH LQLWLDO ZRUNVKRS ZDV DOO WKH PRUH
LPSRUWDQWLQEULQJLQJWRJHWKHUSURMHFWVWDII
 2XU LQLWLDOZRUNVKRSKHOGDW WKH6WUDWKFO\GH8QLYHUVLW\ UHWUHDWKRXVHDW5RVV3ULRU\EURXJKW
WRJHWKHU VWDII IURP DOO SDUWLFLSDWLQJ LQVWLWXWLRQV ZLWK WKH H[FHSWLRQ RI 6WLUOLQJ ZKR FDPH RQ
&RQVWUXFWLYLVPLWVHOILVDPXFKGHEDWHGWHUPDQGOHVVDGHILQLWLRQRIDXQLWDU\FRQFHSWWKDQDFRQVWHOODWLRQRI
LGHDVDQGDSSURDFKHVWROHDUQLQJ)RUIXUWKHUGHILQLWLRQDQGFRPPHQWDU\RQZKDWPLJKWEHUHJDUGHGDVWKHFRUH
FRQVWUXFWLYLVWFRQFHSWVDQGSUDFWLFHVVHH-RQDVVHQ0D\HV	0F$OHHVH-RQDVVHQ7HQHQEDXPHW
DO
6,03/( 6HSWHPEHU 3DJHRI
ERDUGODWHULQWKHSURMHFW,WZDVNH\LQSURYLGLQJDVHQVHRISURMHFWDLPVDQGPHWKRGRORJ\DQG
WKHVFDOHRISDUWLFLSDWLQJVWDIIWLPHDQGHIIRUW)RUGHWDLOVRIWKHSURJUDPPHVHH$SSHQGL[
 3URMHFWWLPHOLQHV
 )URP WKLV LQLWLDO HYHQW PRVW RI WKH WLPHOLQHV RQ WKH IROORZLQJ SDJH ZHUH LQLWLDWHG
 3URMHFW0DQDJHPHQW

7UDQVDFWLRQDO3URMHFW
6SHFLILFDWLRQ3URFHVV

7HFKQLFDO5HTXLUHPHQWV
6SHFLILFDWLRQ

,PSOHPHQWDWLRQRI6\VWHPV
$UFKLWHFWXUHDQG+DUGZDUH
5HTXLUHPHQWV
 'HYHORSPHQWRI(QYLURQPHQW
 7HVWDQG'HSOR\PHQW
 0DLQWHQDQFHDQG%XJ)L[LQJ
 'HYHORSPHQWRI7/3V
 (GXFDWLRQDO'RFXPHQWDWLRQ
 3URMHFW,PSOHPHQWDWLRQV
 3URMHFW(YDOXDWLRQV
 'LVVHPLQDWLRQ
)LJXUH6,03/(SURMHFWPLOHVWRQHV	ZRUNSDFNDJHV
 &OHDUO\ WKH ILUVW IHZPRQWKVRI WKHSURMHFWZHUHGRPLQDWHGE\ WKHQHHG WR IRFXVRQVRIWZDUH
GHVLJQ VSHFLILFDWLRQ DQG EXLOG  $V ZH VDLG LQ WKH $LPV DQG2EMHFWLYHV VHFWLRQ DERYH WKH
SURMHFWREMHFWLYHVFKDQJHG OLWWOH LQWKHFRXUVHRIWKHSURMHFWDQGKDYHEHHQPHW LQDOPRVWDOO
UHVSHFWV  8QGHU SRLQW WZR WKRXJK LW LV IDLU WR VD\ WKDW ZKLOH PRVW DVSHFWV RI VHFXULW\
PDLQWDLQDELOLW\UHOLDELOLW\DFFHVVLELOLW\PRELOLW\LQWHURSHUDELOLW\DQGDYDLODELOLW\ZHUHDGGUHVVHG
WKHUHDUHDQXPEHURILVVXHVVWLOORXWVWDQGLQJ1RVRIWZDUHLVHYHUFRPSOHWHLQWKLVUHVSHFWWKH
SURFHVV RI EXLOGLQJ DQG LPSURYLQJ LV HQGOHVV 2XUPDLQ FRQFHUQ LQ WKH SURMHFWZDV WR EXLOG
VRIWZDUHWKDWZRXOGPHHWWKHFRQGLWLRQVRISURMHFWIXQGLQJEHXVDEOHE\VWDIIDQGVWXGHQWVDQG
EHDVWDEOHEDVLVIRUIXUWKHUSURMHFWGHYHORSPHQW7KHIROORZLQJWDEOHLGHQWLILHVWKHLVVXHVWKDW
KDYHEHHQGHDOWZLWKLQWKHSURMHFWDQGWKRVHWKDWUHPDLQWREHDGGUHVVHG
$UHD $UHDVDGGUHVVHG $UHDVVWLOOWREH
DGGUHVVHG
6HFXULW\ )OH[LEOHH[WHQGDEOH
DXWKHQWLFDWLRQDQGDXWKRULVDWLRQ
VFKHPHLQWHJUDWLRQZLWK
LQVWLWXWLRQDO,7V\VWHPV
([WHQVLELOLW\ ([WHQGDEOH8VHU,QWHUIDFH
GHVLJQSURJUDPPDWLFH[WHQVLRQ
SRLQWVIRUDGGLWLRQDOXVHU
GHILQDEOHIXQFWLRQDOLW\
)XUWKHUH[WHQVLRQVWR
EHLPSOHPHQWHG
,PSOHPHQWDWLRQRI
IRUPDO$SSOLFDWLRQ
3URJUDPPLQJ,QWHUIDFH
$3,
0DLQWDLQDELOLW\ 8VHRIREMHFWRULHQWDWHG22
SURJUDPPLQJIRUVLJQLILFDQW
IXQFWLRQDOGDWDXQLWV
0LJUDWLRQWR22
DUFKLWHFWXUHIRUSDJH
JHQHUDWLRQIXQFWLRQV
5HOLDELOLW\ %DVHGRQSURYHQLQGXVWU\
VWDQGDUGZHEWHFKQRORJLHV
$FFHVVLELOLW\ %HVWHQGHDYRXUDSSURDFKWR
DFFHVVLELOLW\JXLGHOLQHVXVHRI
&66IRUOD\RXW
-DYD6FULSWXVDJHIRU
8VHU,QWHUIDFH
H[SHULHQFH
0RELOLW\ 2SWLPLVDWLRQRIGDWD
WUDQVIHUVDQGFDFKLQJ
,QWHURSHUDELOLW\ 7UDQVODWLRQEHWZHHQ
6,03/(;0/DQGRWKHU
IRUPDWVHJ,06/'
7DEOH7HFKQLFDOLVVXHVDGGUHVVHGZLWKLQWKHSURMHFWHQYHORSH
 ,QDOOVRIWZDUHSURMHFWV IHDWXUHVPXVWEH LQFOXGHGRUH[FOXGHGEDVHGRQDQXPEHURIIDFWRUV
LQFOXGLQJUHWXUQRQLQYHVWPHQW 52,FRVWRILPSOHPHQWDWLRQYVYDOXHRIIHDWXUHFRPSOH[LW\
DQG GHPDQG 2Q WKH ZKROH PRVW RI WKH IHDWXUHV VHW GRZQ LQ WKH RULJLQDO 5HTXLUHPHQWV
6SHFLILFDWLRQIRU6,03/(ZHUHLPSOHPHQWHGDQGLQPDQ\FDVHVDGGLWLRQDOQHZIHDWXUHVZHUH
GHYHORSHG GXULQJ WKH GHVLJQ SKDVH$ QXPEHU RI UHTXLUHPHQWVZHUH VFDOHG EDFN IURP WKHLU
RULJLQDO VSHFLILFDWLRQ LQWHURSHUDELOLW\ EHLQJ D SULPH H[DPSOH RI WKHVH :KHUH ZH RULJLQDO
FRQVLGHUHGXVLQJ ,06/'DQ;0/VFKHPDIRU UHSUHVHQWLQJ OHDUQLQJGHVLJQVDVD IRUPDWIRU
WKHSHUVLVWHQFHRIVLPXODWLRQEOXHSULQWVZHVXEVHTXHQWO\GHFLGHGWRGHYHORSRXURZQ³VLPSOHU´
;0/EDVHGVFKHPDRQWKHEDVLVRI52,:HKDYHKRZHYHUDLPHGWRRIIVHWWKLVUHVWULFWLRQE\
LQYHVWLQJDGGLWLRQDOHIIRUW LQWR WKHH[WHQVLELOLW\RI6,03/(VR WKDWDW D ODWHUGDWH VXSSRUW IRU
RWKHUIRUPDWVFRXOGEHLPSOHPHQWHG
 3DUWLFLSDQWGHSDUWPHQWV	GLVFLSOLQHVUHFUXLWPHQW	VXSSRUW
 &HQWUDO WR WKH DLP RI WKLV VWXG\ LQ ODUJHVFDOH LPSOHPHQWDWLRQ ZDV WKH UHFUXLWPHQW RI DQG
VXSSRUW IRUSURJUDPPHVRI VWXG\ 7KLVVHFWLRQRI WKH UHSRUWGHVFULEHVKRZ UHFUXLWPHQWDQG
VXSSRUWZDVLPSOHPHQWHG
 7KHUHZHUHPRUHSDUWLFLSDQWV WKDQSODFHV IRU WKH8.&/(VLGHRI WKHSURMHFWDQG WKHUHIRUHD
FKRLFHKDGWREHPDGHUHJDUGLQJWKHP,QWKHHYHQWWKUHHZHUHFKRVHQRQH:HOVKDQGWZR
6,03/( 6HSWHPEHU 3DJHRI
(QJOLVKUHSUHVHQWLQJDUDQJHRIODZVFKRROVWKRXJKZLWKQRDQFLHQWODZVFKRROVDPRQJWKHP
7KH FKRLFH UHPDLQHG VWDEOH WKURXJKRXW WKH SURMHFW DQG WKH WKUHH ODZ VFKRROV ZHUH WKH
UHVSRQVLELOLW\RI3DWULFLD0F.HOODU(OHDUQLQJ$GYLVRUIRU8.&/(  ,Q)HEUXDU\DQRSHQ
FDOOZDVPDGH WR8. /DZ6FKRROV ZKR ZLVKHG WR SDUWLFLSDWH LQ WKH6,03/(SURMHFW LQYLWLQJ
WKHPWREHFRPHRQHRIWKHSURMHFWSDUWQHUV7KHLQYLWDWLRQPDGHLWFOHDUWRLQVWLWXWLRQVWKDWWKH
SURMHFWZRXOGGHYHORSDQGVXSSRUWWKHLPSOHPHQWDWLRQRIRQHVLPXODWLRQZLWKLQWKHFXUULFXOXP
RIWKHSDUWLFLSDWLQJGHSDUWPHQW:KLOHWKHSURMHFWLWVHOIFRXOGPDNHQRGLUHFWIXQGLQJDYDLODEOH
WRSDUWLFLSDWLQJLQVWLWXWLRQVEH\RQGDPLQLPDODPRXQWVXSSRUWZRXOGEHJLYHQLQWKHHGXFDWLRQDO
GHVLJQ GHYHORSPHQW WHFKQLFDO VSHFLILFDWLRQ WHFKQLFDO DQG SURJUDPPLQJ H[SHUWLVH DQG
LPSOHPHQWDWLRQWKURXJKWKHSURMHFWWHDPEDVHGDW6WUDWKFO\GH7KH8.&/((/HDUQLQJ$GYLVRU
ZRXOGDOVR VXSSRUW/DZ6FKRROSURMHFWV(DFKSDUWLFLSDWLQJ LQVWLWXWLRQZLWK WKLVVXSSRUWZDV
PDGH DZDUH RI WKH UHVSRQVLELOLW\ RI WDNLQJ IRUZDUG WKH SURMHFW ZLWKLQ WKHLU LQVWLWXWLRQ DQG WR
GHYHORS WKHVLPXODWLRQ:HH[SHFWHG WKHGHSDUWPHQW WRFRPPLW WRGHYHORSLQJ WKHVLPXODWLRQ
ZLWKLQ WKH ODZ FXUULFXOXP DQG WR LGHQWLI\ KRZ WKLV ZRXOG EH WDNHQ IRUZDUG ,QVWLWXWLRQV ZHUH
DGYLVHGLQWKHVXEPLVVLRQSURFHVVWKDWWKHVLPXODWLRQLWVHOIZRXOGEHGLVFUHWHDQGZRXOGQRWEH
EROWHGRQWRDQH[LVWLQJ9/(7KH\ZHUHDOVRPDGHDZDUHRIWKHWUDLQLQJUHTXLUHPHQWVIRUERWK
DFDGHPLFDQG,7VWDIIDQGRIWKHQHFHVVLW\WRHQVXUHVWDIIZHUHJLYHQWKHVXSSRUWDQGWUDLQLQJ
WLPHUHTXLUHG
 /DZ6FKRROVZKRZLVKHGWREHFRQVLGHUHG IRUSDUWLFLSDWLRQ LQ WKHSURMHFWVXEPLWWHGDZULWWHQ
SURSRVDOWR8.&/(WRLQGLFDWHKRZWKH\ZRXOGPHHWFHUWDLQFULWHULDLHDFFHVVWRDZHEVHUYHU
VXIILFLHQW ,7 FDSDELOLW\ DQG LQIUDVWUXFWXUH WR VXSSRUW VXFK D SURMHFW GHSDUWPHQWDOIDFXOW\ ,7
VXSSRUW RU GHGLFDWHG WLPH IURP FHQWUDO ,7 VXSSRUW D GHGLFDWHG PHPEHU RI /DZ VWDII ZLWK
DOORFDWHG WLPH WR VXSSRUW SURMHFW SRVVLEOH VXSSRUW RI 5HVHDUFK DVVLVWDQWV WR DVVLVW ZLWK
FROODWLRQ RI GRFXPHQWDWLRQ IRU SURMHFW RU WRPDQDJH WKH VLPXODWLRQ  3DUWLFLSDWLQJ LQVWLWXWLRQV
ZHUHDOVRH[SHFWHG WRVXEPLW LGHDVDV WRKRZ WKH\VDZ WKH VLPXODWLRQRSHUDWLQJZLWKLQ WKHLU
FRXUVHRUPRGXOHWRJHWKHUZLWKDQLQGLFDWLRQDVWRWKHLUFRPPLWPHQWWRHOHDUQLQJ
 $IWHUGLVFXVVLRQRIWKHVXEPLVVLRQVWKH/DZ6FKRROVFRQVLGHUHGIRUWKHSURMHFWZHUHYLVLWHGLQ
$SULODQG0D\E\PHPEHUVRIWKHSURMHFWWHDPWRDVVHVVWKHLUVXLWDELOLW\DVSDUWQHUV7KH
SURMHFWWHDPLQYLWHG8QLYHUVLW\RI*ODPRUJDQ8QLYHUVLW\RI:DUZLFNDQG8QLYHUVLW\RIWKH:HVW
RI(QJODQGWREHFRPHSURMHFWSDUWQHUVDQGLQ-XQHWKH\DWWHQGHGWKHLQDXJXUDOPHHWLQJRI
WKH6,03/(SURMHFWDW5RVV3ULRU\LQ6FRWODQG
 7KH LGHQWLILFDWLRQ RI SURMHFW SDUWQHUV LQ 6FRWODQG LQLWLDOO\ SURYHG PRUH SUREOHPDWLF  :LWKLQ
6WUDWKFO\GH 8QLYHUVLW\ ZH ZDQWHG D UHSUHVHQWDWLYH GHSDUWPHQW IURP DW OHDVW IRXU RI WKH ILYH
XQLYHUVLW\ IDFXOWLHV 7KHUHZHUHHDUO\ZLWKGUDZDOV IRUDYDULHW\RI UHDVRQVEHIRUH WKHSURMHFW
UHDOO\ JRW XQGHUZD\  ,Q WKH HYHQW WKUHH GHSDUWPHQWV RU VFKRROV MRLQHG XV LQ WKH ILUVW IHZ
PRQWKV6RFLDO:RUNIURP(GXFDWLRQ$UFKLWHFWXUHIURP(QJLQHHULQJDQGWKH%XLOW(QYLURQPHQW
DQGWKH/DZ6FKRROIURP/DZ$UWVDQG6RFLDO6FLHQFHV/DWHURQHRIRXUFRUHWHDP+HO\Q
*RXOG SURSRVHG DQG UDQ DQRWKHU SURMHFW LQ 0DQDJHPHQW 6FLHQFH LQ WKH %XVLQHVV 6FKRRO
ZKLFK EURXJKW WKH WRWDO UHSUHVHQWHG IDFXOWLHV WR IRXU RXW RI ILYH :H FRQVLGHUHG WKLV D IDLU
UHSUHVHQWDWLRQRIRQHLQVWLWXWLRQ¶VIDFXOW\GLYLVLRQVJLYHQWKHVL]HRIDQGIXQGLQJIRUWKHSURMHFW
,WZDVLPSRUWDQWIRUXVWRKDYHLQWHUGLVFLSOLQDU\UHSUHVHQWDWLRQIRURQHRIWKHNH\REMHFWLYHVRI
WKHSURMHFWZDVWRSURYHRUGLVSURYHWKHK\SRWKHVLVWKDWWKHVDPHVLPXODWLRQHQJLQHFRXOGEH
FUHDWHGDQGXVHGHIIHFWLYHO\DFURVVDUDQJHRIGLVFLSOLQHVDQGSURIHVVLRQV
 :HDOVRZDQWHGWRFRQVLGHUWKHHIIHFWRIWKHVLPXODWLRQRQ6FRWVOHJDOHGXFDWLRQLQPRUHGHSWK
DQGWKHUHIRUHSODQQHGWRUXQDFRPSDULVRQVLPXODWLRQLQWKH/DZ6FKRRODW*ODVJRZ8QLYHUVLW\
+RZHYHU DIWHU VHYHUDO PRQWKV WKH NH\ PHPEHU RI VWDII LQYROYHG LQ WKDW SURMHFW REWDLQHG D
SURPRWHG SRVW DW DQRWKHU LQVWLWXWLRQ DQG ZKLOH VKH ZDV NHHQ WR UXQ WKH VLPXODWLRQ DW WKDW
LQVWLWXWLRQ DV D VHFRQGZDYH SDUWLFLSDQW LW ZDV QRW SRVVLEOH IRU KHU WR UXQ WKH SURMHFW DW
*ODVJRZ8QLYHUVLW\
 6XSSRUW IRU WKHSDUWLFLSDQWVZDVDOZD\VJRLQJ WREHDFUXFLDOHOHPHQWRI WKHSURMHFWDQG WKH
OLWHUDWXUH RQ +( VWDII SHUFHSWLRQ RI ,&7 VD\V IDLUO\ H[SOLFLWO\ ZK\ WKLV LV VR 0DKDUJ 
&RXSDO  IRU LQVWDQFH LGHQWLILHG WKUHH VWDJHV RI GHYHORSPHQW LQ ,&7 XVH E\ WHDFKHUV
µOLWHUDF\ XVHV D WHFKQRORJ\FHQWUHG SHGDJRJ\ DGDSWLYH XVHV D WHDFKHUFHQWUHG GLUHFW
LQVWUXFWLRQSHGDJRJ\DQGWUDQVIRUPLQJXVHVDVWXGHQWFHQWUHGFRQVWUXFWLYLVWSHGDJRJ\¶DQG
SRLQWHGRXWKRZSUREOHPDWLFLWZDVWRDFKLHYHWKHWKLUGVWDJH7KLVKDVEHHQREVHUYHGE\
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RWKHUUHVHDUFKHUV%RWWLQR2WKHUUHVHDUFKHUVKDYHSRLQWHGRXWKRZDIIHFWDQGWKHXVH
RIVXFKVRSKLVWLFDWHG,&7WRROVDUHFORVHO\UHODWHGWRKRZWHDFKHUVSHUFHLYHWKHHIIHFWVRI,&7
RQ WKHLU SUDFWLFH 2YHU D GHFDGH DJR .OHP DQG 0RUDQ  DQDO\]HG ZK\ WHDFKHUV KDG
QHJDWLYH UHDFWLRQV WR ,&7 ,Q WKHLU VWXG\ WHDFKHUV YLHZHG ,&7 DV EULQJLQJ DERXW D ORVV RI
SRZHU FRQWURO DQG DXWKRULW\ ZLWKLQ WKH WUDGLWLRQDO WHDFKLQJ HQYLURQPHQW 7KHLU YLHZ RI
WHFKQRORJ\ZDV WKDW WRPLVTXRWH&OD\WRQ&KULVWHQVHQPRVW WHFKQRORJ\ZDVGLVUXSWLYHYHU\
OLWWOHRILWZDVVHHQDVEHLQJVXVWDLQLQJRIWUDGLWLRQDOHGXFDWLRQDOSUDFWLFHV
3HQWHDGR FDPH WR WKHVDPHFRQFOXVLRQDV.OHPDQG0RUDQEXW VKHSRVWXODWHG WKDW
VXFKFRQIURQWDWLRQEHWZHHQROGDQGQHZZDVLQHYLWDEOHDUHVXOWRIWHDFKHUVXVLQJWHFKQRORJ\
DQGEHLQJ IRUFHG WRPRYHIURPZKDW VKHFDOOHG UHODWLYHFRPIRUW ]RQHV LQWR ULVN]RQHV$V D
FRQVHTXHQFHDQGDWDGHHSOHYHOWHDFKHUVUHTXLUHGWRUHQHJRWLDWHWKHLUHGXFDWLRQDOSUDFWLFH
LQ RUGHU WR XVH WHFKQRORJ\ 6XFK UHQHJRWLDWLRQ LV GHSHQGHQW RQ PDQ\ IDFWRUV LQFOXGLQJ
IHHOLQJVRIFHUWDLQW\DERXWFRXUVHFRQWHQWH[SHULHQFHRIWHDFKLQJWKHFRXUVHH[SHULHQFHZLWK
VRPHRIWKH WHFKQRORJ\EHLQJXVHGRUQRQHRI LW WKHSHUFHLYHGULVNLQHVVRI WKH WHFKQRORJ\ LQ
XVHZLWKVWXGHQWVVXSSRUWRIIHUHGE\PDQDJHPHQWLQWKHXVHRI,&7
 6,03/(ZDVDOZD\VJRLQJWREHVHHQDVDKLJKULVNYHQWXUHE\SDUWLFLSDQWV,WZDVSODLQIURP
WKHH[SHULHQFHRIWKH**6/WHDPRYHUWKHODVWVL[\HDUVWKDWWKHLPSOHPHQWDWLRQRIFXUULFXODU
DSSURDFKHV EDVHG XSRQ D FRQVWUXFWLYLVW SDUDGLJPZDV LQPDQ\ UHVSHFWV TXLWH XQVHWWOLQJ WR
PRVWDFDGHPLFSHGDJRJLFSUDFWLFHV7KHFRUHWHDPWKHUHIRUHSODQQHGERWKSHGDJRJLFGHVLJQ
VXSSRUWDQG WHFKQLFDOVXSSRUWIRUSDUWLFLSDQWV :HVWDUWHG WKLVSURFHVVZLWK WKH LQLWLDOSURMHFW
HYHQWDW5RVV3ULRU\VHH$SSHQGL[IRUGHWDLOVIROORZHGE\VHYHUDOYLVLWVWRSDUWLFLSDQWVDQG
ZRUNVKRSV DQG D UROOLQJ SURJUDPPH RI VXSSRUW IRU HDFK FHQWUH EDVHG XSRQ WKH WLPH WKH\
FRXOG JLYH WR GHVLJQ DQG WKHLU LPSOHPHQWDWLRQ GHDGOLQHV  3DWULFLD 0F.HOODU ZDV WKH PDLQ
VXSSRUW FRQWDFW IRU (QJOLVK DQG:HOVK ODZ VFKRROV WKURXJKRXW WKH SURFHVVHV RI GHVLJQLQJ
EXLOGLQJ DQG UXQQLQJ VLPXODWLRQ SURMHFWVZKLOH+HO\Q*RXOG 3DXO0DKDUJ DQG6FRWW:DONHU
ZHUH LQYROYHG LQ SHGDJRJLF VXSSRUW IRU 6WUDWKFO\GH GHSDUWPHQWV DQG 6WLUOLQJ /DZ 6FKRRO
0LFKDHO+XJKHVSURYLGHGWHFKQLFDOVXSSRUWIRUDOOSURMHFWFHQWUHV7KHSURJUDPPHQHHGHGWR
EHIOH[LEOHJXLGLQJWKHSDUWLFLSDQWGHVLJQHUVEXWDZDUHRIWKHLURZQWLPHWDEOHVIRUSUHSDUDWRU\
ZRUNDQGLPSOHPHQWDWLRQDQGQHHGHGWREHWDLORUHGWRWKHGHPDQGVRIGLIIHUHQWSURJUDPPHVRI
VWXG\DQGGLVFLSOLQHV 7KHH[WHQW WRZKLFK WKHFRUH WHDPVXFFHHGHG LQ WKLV LV VHWRXW LQ WKH
HYDOXDWLRQGDWDEHORZDQGWKH6XPPDU\(YDOXDWLRQ6KHHWVLQ$SSHQGL[
 &\EHUGDP
 $W WKH VWDUW RI RXU RZQ SURMHFW WKHUH DURVH WKH RSSRUWXQLW\ WR VXSSRUW D'XWFK SURMHFW FDOOHG
&\EHUGDP  7KLV ZDV D SURMHFW FRQWLQXDWLRQ IURP DQ HDUOLHU LQLWLDWLYH IXQGHG E\ WKH 'XWFK
0LQLVWU\IRU(FRQRPLF$IIDLUVDQGOHGE\WKH5HFKWHQ2QOLQH)RXQGDWLRQDQGODWHU685))RU
XV LQ6,03/( WKHVXSSRUWDPRXQWHG WRDVKDULQJRIGRFXPHQWDWLRQDQG WKHFRPPLWPHQW WR
GHVLJQ DQ LQWHUQDWLRQDO VLPXODWLRQ RQFH 6,03/( ZDV ILQLVKHG WKLV LV FXUUHQWO\ LQ SURFHVV
'RFXPHQWDWLRQKDVEHHQVKDUHGEHWZHHQWKHWZRSURMHFWVDQGLWLVFOHDUWKDWWKHUHDUHPDQ\
SRLQWV RI IDVFLQDWLQJ FRQWUDVW DQG FRPSDULVRQ EHWZHHQ WKH WZR DSSURDFKHV WR SURIHVVLRQDO
VLPXODWLRQGHVLJQ7KHVHZLOOEHH[SORUHGLQODWHUSURMHFWVDQGSXEOLFDWLRQV
 )RUWKHSXUSRVHVRIWKLVUHSRUWDQGLQUHWURVSHFWWKHOLQNKDVEHHQDIUXLWIXORQHDQGKDVQRW
UHVXOWHG LQ H[WUD ZRUNORDG IRU WKH SURMHFW WHDP  ,QGHHG WKHUH DUH PDQ\ GLUHFWLRQV WKDW
LQWHUQDWLRQDO FROODERUDWLRQ FRXOG EH WDNHQ DQG ZKLFK WKH 6,03/( )RXQGDWLRQ LQWHQGV WR
GHYHORS 0DKDUJ LV DW SUHVHQW IRUPLQJ DQ LQWHUQDWLRQDO VLPXODWLRQ SURMHFW ZLWK DW OHDVW RQH
LQVWLWXWLRQLQ8WUHFKWDQGGHYHORSLQJOLQNVLQ6RFLDO:RUNDQGRWKHUGLVFLSOLQHVHJ,QWHUQDWLRQDO
%XVLQHVV
 3URMHFWHYDOXDWLRQ
 $W WKH VWDUW RI WKH SURMHFW )XWXUHODE ZDV LQYROYHG DV D SDUWQHU ZLWK UHVSRQVLELOLWLHV IRU
HYDOXDWLRQDQGSRVVLEO\DOVRFRGLQJDQGGHVLJQVXSSRUW'XHWRLVVXHVWKDWDURVHGXULQJWKH
6HH 
· KWWSZZZVDJDQHWQOPRGUHVRXUFHYLHZSKS"LQSRSXS WUXH	LG 
KWWSZZZXNFOHDFXNGLUHFWLRQVSUHYLRXVLVVXHQHWKHUODQGVKWPO
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SURMHFW LW ZDV DJUHHG WKDW WKH FRUH WHDP ZRXOG EH UHVSRQVLEOH IRU HYDOXDWLRQ DQG FRGLQJ
VXSSRUW)ROORZLQJWKLVGHFLVLRQZHHPSOR\HG+HO\Q*RXOGDVDFKLHIHYDOXDWLRQRIILFHUDQG
(PPD 1LFRO DV HYDOXDWLRQ RIILFHU DQG GDWD FROOHFWRU ZLWK 'U 6DUD GH )UHLWDV DV H[WHUQDO
HYDOXDWRU IRU WKH HYDOXDWLRQ SODQ  $ SODQ IRU HYDOXDWLRQ RI WKH UHPDLQGHU RI WKH SURMHFWZDV
GUDZQXSVXEPLWWHGWR'UGH)UHLWDVDQGDSSURYHGE\KHUWKH(YDOXDWLRQ3ODQLVLQ$SSHQGL[

 $V HDFK SURMHFW DSSURDFKHG LPSOHPHQWDWLRQ RXU HYDOXDWLRQ RIILFHUPDGH FRQWDFW ZLWK ORFDO
VWDIIDLGHGE\VRPHRIWKHFRUHWHDP 'XULQJDQGDIWHULPSOHPHQWDWLRQVKHJDWKHUHGGDWDIURP
DOOVWDNHKROGHUV LQDFFRUGDQFHZLWK WKHHYDOXDWLRQSODQ 7KLVSURFHVV LVGHVFULEHG LQJUHDWHU
GHWDLOLQWKH(YDOXDWLRQVHFWLRQEHORZ
 3URMHFWVXSSRUWIRUWHFKQLFDOGHVLJQDQGSHGDJRJLFDOGHVLJQ
 7KHSURMHFWWRROVZHUHLQWHQGHGWREHXVHGLQDVVRFLDWLRQZLWKWKHSURMHFWGRFXPHQWDWLRQDQG
WREHDYDLODEOHWRSURMHFWDFDGHPLFV:HZHUHXQGHUQRLOOXVLRQVWKDWIXUWKHUVXSSRUWZRXOGEH
UHTXLUHG  ,W ZDV WKRXJK D NH\ DLP RI WKH SURMHFW WR SURGXFH VLPXODWLRQ WRROV DQG DQ
HQYLURQPHQWZLWKLQZKLFKDFDGHPLFVFRXOGGHVLJQDQG LPSOHPHQWVLPXODWLRQSURMHFWV  ,WZDV
WKHUHIRUH LPSRUWDQW WKDW DFDGHPLFV DW OHDVW EH LQYROYHG LQ WKH SURFHVV RI EXLOGLQJ WKHLU
VLPXODWLRQVXVLQJWKHWRROVDYDLODEOHWRWKHP %RWK0LFKDHO+XJKHVDQG*DYLQ0D[ZHOOZHUH
RQKDQGWRVXSSRUWLQWKLVSURFHVVDVZDV+HO\Q*RXOG7KHSURFHVVRIVXSSRUWLVGLVFXVVHG
LQWKHHYDOXDWLRQVHFWLRQLQPRUHGHWDLO2QFHWKHSURMHFWVVWDUWHGOLWWOHLQWKHZD\RIVXSSRUW
IRU WHFKQLFDO GHVLJQ RU SHGDJRJLFDO GHVLJQ ZDV UHTXLUHG  ,QVWHDG 0LFKDHO +XJKHV ZDV
FRQWDFWHG LI WKHUH ZHUH SUREOHPV UXQQLQJ WKH VRIWZDUH  7KHVH SUREOHPV PDQLIHVWHG
WKHPVHOYHVDVJHQHUDOEXJVDQGZHUHSURPSWO\IL[HG
 'LVVHPLQDWLRQVWUDWHJ\
 7KURXJKRXWWKHSURMHFWGLVVHPLQDWLRQKDVEHHQDFULWLFDODFWLYLW\WKLUGRQO\WRWKHGHVLJQ	EXLOG
RI VRIWZDUH DQG VXSSRUW RI SDUWLFLSDQWV LQ WKH SURMHFW  8QOLNHPRVW RWKHU -,6& SURMHFWV WKH
6,03/(SURMHFWFRQWLQXHGLQQRYDWLRQVWKDWKDGEHHQLQSODFHLQ**6/VLQFHWKHHDUO\\HDUVRI
WKHPLOOHQQLXP DQG WKHUHIRUH WKHUH ZDV ULFK VHDP RI WKHRU\ DQG HGXFDWLRQDO HYLGHQFH DQG
SUDFWLFHWKDWFRXOGEHGUDZQXSRQLQDGGLWLRQWRWKHSURMHFW¶VRZQGHYHORSPHQWV6LQFHWKLVLV
D IDVWPRYLQJ ILHOG LW ZDV HVVHQWLDO WKDW ZH EULQJ WKH SURMHFW UHVXOWV WR WKH )( +( DQG
VLPXODWLRQFRPPXQLWLHVDVVSHHGLO\DVSRVVLEOH,WZDVDOVRLPSRUWDQWWREULQJRQERDUGZKDW
ZH GHVFULEH DV µVHFRQGZDYH¶ SDUWLFLSDQWV LH WKRVH DFDGHPLFVZKR ZRXOG EH LQWHUHVWHG LQ
XVLQJ WKH VRIWZDUH DV SDUW RI D FRPPXQLW\ RI SUDFWLFH DIWHU WKH FRQFOXVLRQ RI WKH 6,03/(
SURMHFW'LVVHPLQDWLRQDFWLYLWLHVWKHUHIRUHWRRNSODFHWKURXJKRXWWKHWHUPRIWKHSURMHFW$OLVW
RIRXUSXEOLFDWLRQVDQGDFWLYLWLHVFDQEHIRXQGLQ$SSHQGL[
 :HLQWHQGWRFRQWLQXHDQGLQGHHGLQFUHDVHWKHSURILOHRIWKHVLPXODWLRQDSSOLFDWLRQWKURXJKWKH
6,03/(FRPPXQLW\VLWHDQGLWVIRUXPVXVHUJURXSV UHVRXUFHEDVHVHWF :HDOVR LQWHQGWR
IHHGLQWRWKHHOHDUQLQJFRPPXQLW\DW+($OHYHODQGVXEMHFWFHQWUH OHYHOVDQG LQGLVFLSOLQHV
DQG DW SURIHVVLRQDO OHYHOV HJ /DZ 6RFLHWLHV HWF 0DQ\ RI WKH GLVVHPLQDWLRQ LWHPV LQ
$SSHQGL[DUHLQIDFWSLHFHVWKDWFRQWULEXWHWRWKHVFKRODUO\OLWHUDWXUHRQVLPXODWLRQHGXFDWLRQ
DQGSURIHVVLRQDOHGXFDWLRQ0XFKRIWKLVIHHGVLQWRSUHH[LVWLQJGHEDWHVDQGLQVRPHUHVSHFWV
OHDGVWKHGHEDWHLQWRQHZDUHDVRIWKHRU\DQGSUDFWLFH
 ,W VKRXOG EH QRWHG WKDW ZKLOH WKH PDMRULW\ RI SXEOLFDWLRQV DQG SUHVHQWDWLRQV DUH JLYHQ E\
DFDGHPLF VWDII LQYROYHG DV FRUH WHDP ZLWK RWKHUV VXFK DV .DUHQ %DUWRQ IURP **6/ ZH
HQFRXUDJHGHYHU\RQHLQYROYHGLQWKHSURMHFWWRSUHVHQWDQGZULWHIRUH[DPSOH(PPD1LFROKDV
FRQWULEXWHGWRSXEOLFDWLRQVZKLOH0LFKDHO+XJKHVWRRNXSWKHLQYLWDWLRQWRSUHVHQWWKHSURMHFWDW
DFRQIHUHQFHLQ.UDNRZ&ROODERUDWLRQDWDGHHSOHYHOKDVDOZD\VEHHQWKHVLJQDWXUHRI**6/
SURMHFW ZRUN DQG ZH ZDQWHG WKLV WR FRQWLQXH LQWR 6,03/( ZLWK WKH SURMHFW IRUPLQJ D WUXO\
LQWHUGLVFLSOLQDU\µWUDGLQJ]RQH¶*DOLVRQ0DKDUJEHWZHHQGLIIHUHQWGLVFLSOLQHVVHWV
RI H[SHUWLVH DQG SURIHVVLRQV  7KH H[WHQW RI WKH GLVVHPLQDWLRQ WKDW KDV EHHQ FDUULHG RXW LQ
DGGLWLRQ WR WKH FRUH ZRUN RI WKH SURMHFW LV DQ LQGLFDWLRQ RI WKH WUDQVIRUPDWLYH SRZHU RI WKH
WUDGLQJ]RQHZKHQLWLVDFRUHZRUNLQJPHWKRGLQDSURMHFW
6,03/( 6HSWHPEHU 3DJHRI
 3RVWSURMHFW LPSOHPHQWDWLRQ 6,03/( SURMHFW ZLQGXS 	
6,03/(FRPPXQLW\ODXQFKHYHQW
 ,WZDVFOHDUWRXVWKDWVRPHNLQGRIHYHQWZRXOGEHQHFHVVDU\DWWKHHQGRIWKHSURMHFW$QHDW
ERRNHQG WR WKH ILUVW HYHQW DW5RVV3ULRU\ LW ZRXOGZLQG XS WKH SURMHFW E\ EULQJLQJ WRJHWKHU
SDUWLFLSDQWV DQG FRUH WHDP DQG HQDEOH ORFDO GLVVHPLQDWLRQ RI WKH LQLWLDO VXPPDULHV RI
HYDOXDWLRQV:HDOVRHQYLVDJHGWKDWWKHHYHQWFRXOGEHDEULGJHHYHQWEHWZHHQWKH6,03/(
SURMHFWLWVHOIDQGRXUSODQVIRUVXVWDLQLQJDFRPPXQLW\RISUDFWLFHWKHUHDIWHU7RWKDWHQGZH
LQYLWHGDOO WKRVHSHRSOHZKR WKURXJKSURMHFWGLVVHPLQDWLRQRURWKHUPHDQVKDGHQFRXQWHUHG
WKH 6,03/( SURMHFW DQG ZLVKHG WR EH VHFRQGZDYH SDUWLFLSDQWV  7KH UHVXOW ZDV D  GD\
ZRUNVKRS KHOG LQ 6FDUPDQ +RXVH 8QLYHUVLW\ RI :DUZLFN ZKLFK DWWUDFWHG DOPRVW 
SDUWLFLSDQWVDQGZKLFKZDVYHU\VXFFHVVIXOLQDFKLHYLQJLWVDLPV)HHGEDFNIURPWKLVHYHQWLV
OLVWHGDW$SSHQGL[
2873876
7KHSURMHFWKDVIRXUPDLQRXWSXWVVRIWZDUHGRFXPHQWDWLRQHYDOXDWLRQDQGGLVVHPLQDWLRQ
'LVVHPLQDWLRQKDVEHHQDERYH(YDOXDWLRQZLOOEHGHDOWZLWKVHSDUDWHO\EHORZ,QWKLVVHFWLRQZH
VKDOOGHVFULEHWKHVRIWZDUHSODWIRUPWKHWRROVDQGGRFXPHQWDWLRQ
 6RIWZDUHRXWSXWVWKH6,03/(SODWIRUP
 7KHSURMHFWKDVWZRSULPDU\VRIWZDUHRXWSXWVLQWKHIRUPRIWKH6,03/(SODWIRUPDQG6,03/(
WRROV FROOHFWLYHO\ NQRZQ DV WKH 6,0XODWHG 3URIHVVLRQDO /HDUQLQJ (QYLURQPHQW RU 6,03/(
%RWK SURGXFWV DUH ILQLVKHG WR EHWD XVHU VWDJH  (DFK RI WKHVH SURGXFWV LV DLPHG DW GLIIHUHQW
DUHDVRIWKHWHDFKLQJHFRV\VWHPWKHSODWIRUPLVWDUJHWHGWRZDUGVVWXGHQWV	VWDIIDQGLVWKHUH
WRSURYLGHWKHGD\WRGD\V\VWHPVIRUHQJDJLQJZLWKDQGPDQDJLQJVLPXODWLRQV7KHWRROVRQ
WKHRWKHUKDQGDUHWDUJHWHGWRZDUGVDQDFDGHPLFRUSURIHVVLRQDOHGXFDWRUDQGDOORZWKHPWR
GHVLJQSURIHVVLRQDOVLPXODWLRQVDQGPDQDJHDOORIWKHUHVRXUFHVWKDWDUHUHTXLUHGWRSURYLGHDQ
HQJDJLQJ OHDUQLQJ H[SHULHQFH %RWK RSHQVRXUFH SURGXFWV DUH DYDLODEOH WR WKH )( DQG +(
FRPPXQLWLHV IUHH DW SRLQW RI XVH DW KWWSVLPSOHFRPPXQLW\RUJ ZLWK DSSURSULDWH OLFHQFH
VWUXFWXUHVLQSODFH
 7KHWZRSURGXFWVDUHGHOLYHUHGGLIIHUHQWO\DVZHOO,QRUGHUWRDOORZDQDFDGHPLFRUSURIHVVLRQDO
HGXFDWRU WREHHIIHFWLYHZLWKRXWSODFLQJFRQVWUDLQWVVXFKDV UHTXLULQJDQ LQWHUQHW FRQQHFWLRQ
DQG WR DYRLG FRQIOLFWV LQ IXQFWLRQDOLW\ EHWZHHQ GLIIHUHQW ZHE EURZVHUV WKH WRROV KDYH EHHQ
GHYHORSHG DV GHVNWRSEDVHG DSSOLFDWLRQ FXUUHQWO\ RQO\ IRU:LQGRZV FRPSXWHUV DW SUHVHQW
7KLVDOORZVWKHHGXFDWRUWRXVHWKHVRIWZDUHZKHUHYHUWKH\KDYHWKHWRROVZLWKRXWDQ\H[WHUQDO
UHTXLUHPHQWV
 7KH6,03/(SODWIRUP LVZHEEDVHGDOORZLQJDFFHVV IURPDQ\ZKHUH LQ WKHZRUOGZKHUHVWDII
DQG VWXGHQWV KDYH DQ LQWHUQHW FRQQHFWLRQ 7KLV DOORZV IRU IOH[LELOLW\ LQ WKH VWXGHQW OHDUQLQJ
HQYLURQPHQW WKH\ FDQ ZRUN IURP KRPH RU ZRUN DV ZHOO DV RQFDPSXV DV ZHOO DV IOH[LEOH
RSWLRQV IRU VWDIIPDQDJHPHQW RI VWXGHQW VLPXODWLRQV HQDEOLQJPRUH HIILFLHQWPXOWLWDVNLQJ LQ
DGPLQLVWUDWLRQDQGOHDUQHUVXSSRUW:HKDYHPDGHSODQVIRUH[WHQVLYHIXUWKHUGHYHORSPHQWRI
ERWKWRROVDQGSODWIRUPVHHµ)XWXUH'LUHFWLRQV¶EHORZ
6,03/( 6HSWHPEHU 3DJHRI
)LJXUH6,03/(VWXGHQWHQYLURQPHQW
 :KDWGRHVWKHHQYLURQPHQWDFWXDOO\GR")LJXUHLVDQH[DPSOHRIWKHHQYLURQPHQWVHHQIURP
DWXWRUSRLQWRIYLHZ6WDIIVHHZKDWVWXGHQWVVHHEXWZLWKDGGHGIXQFWLRQDOLW\VWDIIZRXOGFOLFN
RQ6WDII7RROVLQ OHIWKDQGFROXPQWRXVHVWDIIVSHFLILFFRPPXQLFDWLRQV WRROV 6WXGHQWVXVH
WKH HQYLURQPHQW DV D SURIHVVLRQDOZRUNLQJ HQYLURQPHQW  7KH\ FDQ UHFHLYH VHQG DQG VWRUH
GRFXPHQWVJUDSKLFVYLGHRDQGRWKHUILOHIRUPDWVE\XSORDGLQJWKHPWRWKHHQYLURQPHQW7KH\
FDQFRPPXQLFDWHZLWKUHDORUILFWLWLRXVSHUVRQVDQGLQVWLWXWLRQVDQGUHFHLYHIHHGEDFNRQWKHLU
ZRUNLQUROH7KH\KDYHDFFHVVWRDQ\UHVRXUFHVWKDWVWDIIPD\ZLVKWRPDNHDYDLODEOHWRWKHP
WKH\FDQVKDUH WRROVDQG UHVRXUFHV 7KH\KDYHDFFHVV WRDPDSRID ILFWLRQDO WRZQ LQ WKLV
FDVH $UGFDOORFK ± VHH ILJXUH  EHORZ DQG D GLUHFWRU\ VHH ILJXUH EHORZ  8VLQJ WKH
HQYLURQPHQWVWXGHQWVFDQEXLOGXSWKHFRUUHVSRQGHQFHDQGGUDIWVRIDQHQWLUHWUDQVDFWLRQDQG
HLWKHUXVHWKHHQYLURQPHQWDVDVLQJOHVWXGHQWRUDVSDUWRIDFROODERUDWLYHJURXSLQJ
6,03/( 6HSWHPEHU 3DJHRI
)LJXUH0DSRI$UGFDOORFK
 $V ZLWK *RRJOH 0DSV VWXGHQWV FDQ LQFUHDVH WKH OHYHO RI GHWDLO E\ ]RRPLQJ LQWR WKH WRZQ
:HEVLWHV UHSUHVHQWHGDW WKLV UHVROXWLRQE\ UHGGRWVKDYHKRYHU ODEHOVZKLFKZKHQFOLFNHG
RSHQXSDZHEVLWHDVVRFLDWHGZLWKWKHRUJDQLVDWLRQRULQVWLWXWLRQ
6,03/( 6HSWHPEHU 3DJHRI
)LJXUH'LUHFWRU\IRUWKH3,SURMHFW
 7KLVILJXUHUHSUHVHQWVWKH$UGFDOORFKGLUHFWRU\IRUWKH3HUVRQDO,QMXU\SURMHFWFRQWDLQLQJDOOWKH
LQVWLWXWLRQVRUJDQLVDWLRQVDQGFLWL]HQVDVVRFLDWHGZLWKWKHSURMHFW,IVWXGHQWVZHUHXQVXUHRI
DGGUHVVHVWKH\ZRXOGXVHWKHGLUHFWRU\%\FRQWUDVWWKHPDSZDVUDUHO\XVHGLQWKLVSURMHFW
IRU VWXGHQWVKDGSKRWRJUDSKVDQG VNHWFKPDSVRI WKH ORFXVRI WKHDFFLGHQW WKRXJK LW LVQRW
GLIILFXOW WR LPDJLQHD ORFDWLRQEDVHGSURMHFWZKHUH WKHPDSZRXOGEHPRUHFHQWUDO WRVWXGHQW
DFWLYLWLHV
 6RIWZDUHRXWSXWVWKH6,03/(WRROVDQG1DUUDWLYH(YHQW
'LDJUDP1('
 2QH RI WKH XQH[SHFWHG GHYHORSPHQWV WKDW DURVH GXULQJ WKH FRXUVH RI WKH SURMHFW ZDV WKH
GHYHORSPHQW DQG LPSOHPHQWDWLRQ RI WKH 1DUUDWLYH (YHQW 'LDJUDP:KLOVW ZH FRQVXOWHG ZLWK
YDULRXV VWDNHKROGHUV DERXW VSHFLILFDWLRQ RI WKH VRIWZDUH DQG LQ SDUWLFXODU WKHLU
FRQFHSWXDOLVDWLRQDQGLPSOHPHQWDWLRQRIVLPXODWLRQVLWEHFDPHFOHDUWKDWIRUPRVWFRQVWLWXHQWV
WKHUHZDVDFRQVLGHUDEOHJDSEHWZHHQ WKHLUDELOLW\ WRFRQFHSWXDOLVH WKHLU VFHQDULRVDQG WKHLU
DELOLW\WRUHSURGXFHWKRVHVFHQDULRVDVDIRUPDOGHVLJQ
 7KH1('LV WKH UHVXOWRIDFRPELQDWLRQRIZRUNVKRSV	FRQVXOWDWLRQDERXWKRZRXUSDUWQHUV
WKRXJKWDERXW WKHLUVFHQDULRVDQG WKH LQSXWRI WKHVRIWZDUHGHYHORSPHQWVWDIIIURP6,03/(
V
6,03/( 6HSWHPEHU 3DJHRI
SUHGHFHVVRUV  ,WV DLP LV WR SURYLGH D VWUXFWXUHG V\VWHP IRU WDNLQJ D VFHQDULR FRQFHSW
IRUPDOLVLQJ LW DQG WKHQ HQDEOLQJ WKH IRUPDO GHVFULSWLRQ WR EH FRQYHUWHG WR EH PDFKLQH
XQGHUVWDQGDEOH DOO LQ D IRUPDW WKDW LV VWLOO UHODWLYHO\ TXLFN DQG HDV\ WR LQWHUSUHW 7KH1('
XVHV VRPH DFWLYLWLHV VXFK DV DFWLYLW\ GLDJUDPV DQG LGHDV IURP VWUXFWXUHG V\VWHPV DQDO\VLV
DQGDWWHPSWVWRZUDSWKHPLQDPXFKPRUHDFFHVVLEOHIRUPDW
 $VDSURFHVV LW LVXVHIXODWWZR OHYHOV )LUVW LWSURYLGHVDGLDJUDPPDWLFDOV\VWHPWKDWFDQEH
DSSOLHG XVLQJ FKHDS HDV\WRPRGLI\PDWHULDOV LH SHQFLO DQG SDSHU DQG WKH FRQFHSWV DQG
VWUXFWXUHFDQEHWUDQVIHUUHGEHWZHHQKXPDQEHLQJVLQDUHODWLYHO\HIILFLHQWPDQQHU6HFRQGDV
DVRIWZDUHLPSOHPHQWDWLRQVXFKDVWKH6,03/(WRROVLWLVSRVVLEOHWRWKHQWDNHWKHVHEHQHILWV
DQGRSHUDWLRQDOLVHWKHPWRDOORZWKHSURGXFWLRQRIDFWXDOFRGHRUUHVRXUFHV
 2QHRIWKHPDLQFRQFHUQVZHKDGWRFRQVLGHUZKLOVWGHYHORSLQJZKDWZRXOGEHFRPHWKH1('
ZDVWRWU\WRHQVXUHWKDWZHZHUHQRWUHLQYHQWLQJWKHZKHHO+RZHYHUZHIHOWWKDWQRQHRIWKH
RSWLRQV DYDLODEOH VXFK DV ,06 /' PDQDJHG WR DGGUHVV ERWK RXU WHFKQLFDOIXQFWLRQDO
UHTXLUHPHQWV DQG WKH FRQFHSWXDOLVDWLRQ UHTXLUHPHQWV )RU H[DPSOH ,06 /' XVHV D SOD\
PHWDSKRUDVWKHEDVLVIRUUHFRUGLQJWKHVWUXFWXUHRIDOHDUQLQJGHVLJQEXWGRHVQRWRIIHUDQ\
LQWULQVLF SURFHVV IRU XVLQJ WKDWPHWDSKRU IRU FRQFHSWXDOLVDWLRQ ,W LV OHIW WR WKH XVHU WR ILQG D
SURFHVV WRPDS WKHLU VFHQDULR LGHDV WR ,06/' :H IHOW LW ZDV LPSRUWDQW WKDW WKLV JDSZDV
DGGUHVVHGLQZKDWHYHUWRROZHGHYHORSHG
 $1DUUDWLYH(YHQW'LDJUDPDSSHDUVDVIRXUKRUL]RQWDOOLQHVDUUDQJHGLQDPDQQHUVLPLODUWRD
PXVLFDOVWDIIHDFKUHSUHVHQWLQJRQHRIGLIIHUHQWVFRSHVIRUDFWLYLW\
 &ULWLFDO(YHQWV 0DMRU VFHQDULRH[SRVLWLRQSRLQWV VXFKDVEDFNJURXQGHYHQWVSUHFHGLQJ
WKHVWDUWRID3OD\HU¶VLQYROYHPHQWLQWKHVFHQDULR
 3OD\HU$FWLYLWLHV$Q\WDVNWKDWWKH3OD\HUDVLQJOHLQGLYLGXDORUDPXOWLSOHLQGLYLGXDOV
 1RQ3OD\HU&KDUDFWHU$FWLYLWLHV $Q\ WDVNRUHYHQWWKDW LVSHUIRUPHGE\DQ\HQWLW\LQ WKH
VFHQDULRZKRLVQRWWKH3OD\HU
 6WDII$FWLYLWLHV$Q\WDVNWKDWLVSHUIRUPHGLQDGPLQLVWUDWLYHRUPDQDJHULDOFDSDFLW\E\DQ
RYHUVHHU
 7KHFRUHFRQFHSWRIWKH1('LVEDVHGRQWKHQRWLRQRIDFWLYLWLHVWDNLQJSODFHLQYROYLQJGLIIHUHQW
HQWLWLHV ERWK 3OD\HU &KDUDFWHUV DQG 1RQ3OD\HU &KDUDFWHUV JHQHUDWLQJ DPHVVDJH VRPH
LQIRUPDWLRQZKLFKLVWKHQSDVVHGRQWRDQRWKHUHQWLW\DJDLQHLWKHU3OD\HU&KDUDFWHUVRU1RQ
3OD\HU&KDUDFWHUV$FWLYLWLHVDUHSODFHGRQWKHOLQHWKDWPRVWDFFXUDWHO\UHSUHVHQWVWKHVFRSH
RIWKHSHUIRUPHUWKXVWDVNVWKDWVWXGHQWVZLOOSHUIRUPDUHSODFHGRQWKH3OD\HU&KDUDFWHUOLQH
6,03/( 6HSWHPEHU 3DJHRI
)LJXUH1DUUDWLYH(YHQW'LDJUDPVKRZLQJWKHLQLWLDOPRYHVEHLQJSORWWHGLQDOHJDOWUDQVDFWLRQ
 7KHPXVLFDQDORJ\LVDQLPSRUWDQWHOHPHQWRIWKH1('DQGRQFHWKLVYLVXDOWUDLWDSSHDUHGZH
WULHGWRPDLQWDLQFRQVLVWHQF\ZLWKLWZKHUHSRVVLEOHDVLWLVDQHIILFLHQWPHFKDQLVPIRUYLVXDOO\
UHSUHVHQWLQJFRPSOLFDWHGVHTXHQFHV7KXVHDFKQRGHRUDFWLYLW\IRUPVDPXVLFDOQRWHRQWKH
VWDYHZLWKWKHLQIRUPDWLRQSDVVLQJEHWZHHQHQWLWLHVUHSUHVHQWHGE\DGLUHFWHGOLQHDUURZVIURP
WKH ULJKW KDQG VLGH RI WKH JHQHUDWLQJ DFWLYLW\ WR WKH OHIW KDQG VLGH RI WKH UHFHLYLQJ DFWLYLW\
6WDJHVLQWKHVLPXODWLRQDFWLYLWLHVFDQEHUHSUHVHQWHGE\EDUOLQHVLQHIIHFWGHILQLQJWKHSDFH
DQG UK\WKP RI WKH VLPXODWLRQ *RXOG HW DO  0DKDUJ   7KH VLJQ IRU UHSHDW FDQ
UHSUHVHQW UHSHWLWLRQV RU DFWLYLW\ ORRSV :H HQYLVDJH WKDW LQ ODWHU GHYHORSPHQWV WKH LGHD RI
UHDGLQJPXOWLSOHDFWLYLWLHVIRUH[DPSOHFRPSOH[DGYHUVDULDORUWKLUGSDUW\VLPXODWLRQVFRXOGEH
DFFRPPRGDWHGE\UHSUHVHQWLQJGLIIHUHQWVWDYHVPXFKDVDFRQGXFWRUZLOOUHDGDQHQWLUHSLHFH
RIPXVLFZLWKEDVVDOWRWHQRUDQGWUHEOHFOHIVWDYHV
 7KHFUHDWLRQRIWRROVWRKHOSQRQWHFKQLFDOVWDIIFUHDWHDVLPXODWLRQLVDOZD\VSUREOHPDWLF:H
DUHDZDUHIURPSURMHFWIHHGEDFNDQGIURPWKHWZRSURMHFWVWKDWGLGQRWFRPSOHWHWKDWWKHWRRO
VHW UHTXLUHV UHYLVLRQ LQ D QXPEHU RI DVSHFWV DQG WKLV ZLOO EH GRQH ZLWKLQ WKH 6,03/(
)RXQGDWLRQ1HYHUWKHOHVVWKHFRQFHSWRIWKH1('DQGPXFKRILWVLPSOHPHQWDWLRQKDVEHHQ
JHQHUDOO\VXFFHVVIXOLQLQWURGXFLQJWKHFRPSOH[LWLHVRIVLPXODWLRQFUHDWLRQDQGGHYHORSPHQWWR
VWDIIZLWKOLWWOHRUQRH[SHULHQFHRIVLPXODWLRQGHVLJQDQGSUDFWLFH
 'RFXPHQWDWLRQRXWSXWVWHFKQLFDODQGXVHUGRFXPHQWDWLRQ
 'RFXPHQWDWLRQLVDQHVVHQWLDOSURGXFWLQDQ\VRIWZDUHGHYHORSPHQWSURFHVV  ,Q6,03/(ZH
KDYHSURGXFHG WZRVHWV 7KH ILUVWGHDOVZLWK WKHVHWVRIDGPLQLVWUDWLYHRSHUDWLRQDO WHFKQLFDO
GHWDLO QHFHVVDU\ IRU XQGHUVWDQGLQJ WKH SURFHVVHV RI EXLOGLQJ GHSOR\LQJ DQG PDLQWDLQLQJ
VLPXODWLRQ SURMHFWV 7KHVH DUH HIIHFWLYHO\ XVHUPDQXDOV IRU ERWK6,03/( WRROV DQG 6,03/(
SODWIRUP 7KHVHDUHQRW LQFOXGHG LQ WKLV UHSRUWEXWFDQEHYLHZHGDQGGRZQORDGHGIURPWKH
SURMHFW ZHEVLWH DW KWWSVLPSOHFRPPXQLW\RUJ FOLFN RQ µ/LEUDU\¶  7KHVH GRFXPHQWV DUH
FXUUHQWO\EHLQJFRQYHUWHGLQWRZLNLGRFXPHQWVIRUHDVHRIIXUWKHUGHYHORSPHQW7KHVHFRQGVHW
RIGRFXPHQWDWLRQ LVDLPHGDW WKHGHYHORSHUFRPPXQLW\DQGFRQVLVWVRIGHVFULSWLYHFRPPHQW
ZLWKLQ WKH VRXUFH FRGH LWVHOI  )XUWKHU HYLGHQFH RI SURMHFW GHYHORSPHQWDO GHFLVLRQPDNLQJ
SURFHVVHVZLOOEHPDGHDYDLODEOHWR-,6&DQG8.&/(
6,03/( 6HSWHPEHU 3DJHRI
 7KH FRUH WHDP OHDUQHGPXFK DERXW WKH SURFHVV RI VXSSRUWLQJ VWDII ZKR KDG UHODWLYHO\ OLWWOH
H[SHULHQFHRIVLPXODWLRQGHVLJQDQGLPSOHPHQWDWLRQ,QVSLWHRIWKHVXSSRUWVWUXFWXUHVLQSODFH
IRUSDUWLFLSDQWV LWZDVFOHDU WKDW WKHSODQQLQJSURFHVVIRUVLPXODWLRQEXLOGLQJZDVSUREOHPDWLF
IRUVWDII ,Q UHVSRQVH WRRQHDVSHFWRI WKLVQDPHO\ WLPHSODQQLQJ WKHIROORZLQJVDPSOHFKDUW
ZDV GHVLJQHG GXULQJ WKH DV D UHVRXUFH IRU SODQQLQJ WLPH DQG WDVN LQ JHQHULF VLPXODWLRQ
EXLOGLQJ,WZDVFRPSLOHGDVDQ([FHOFKDUWDQGZLOOEHGHYHORSHGRQWKH6,03/(FRPPXQLW\
VLWH DV DPRUH LQWHUDFWLYH GHYLFH WR KHOS SODQ WKH SURFHVV RI VLPXODWLRQ EXLOGLQJ ,W LV RQH
H[DPSOHRI WKHZD\ WKDWRXU UHVHDUFK ILQGLQJV IURPWKH6,03/(SURMHFWDUH IHHGLQJ LQWR WKH
FRPPXQLW\DQGLWVRQJRLQJSURGXFWV
6WDUW
GDWHV
'HDGOLQHV
1RRI
ZHHNV
EHIRUH
ODXQFK
$FWLYLW\
2UGHURI
DFWLYLW\ 7\SHRIDFWLYLW\
   GHVLJQKLJKOHYHOVFHQDULR  VLPXODWLRQGHVLJQ
   SODQKRZVLPSOHZLOOZRUNZLWKLQRYHUDOOV\OODEXV  V\OODEXVGHVLJQ
  
JDLQDJUHHPHQWIRUDFDGHPLFFKDQJHVIURPUHOHYDQWLQWHUQDOXQLYHUVLW\
FRPPLWWHHV  V\OODEXVGHVLJQ
   GHILQHFKDUDFWHUVDQGUROHFUHDWLRQRIILFWLRQDOFKDUDFWHUV  VLPXODWLRQGHVLJQ
   FUHDWHWDVNVDQGZULWHGRFXPHQWV  VLPXODWLRQGHVLJQ
   RUJDQLVHKRVWLQJDQG,7LQIUDVWUXFWXUH  LPSOHPHQWDWLRQ
   EHJLQGHYHORSPHQWRIDSSURSULDWHDVVHVVPHQWIRUZKROHV\OODEXVDQG6,03/(  V\OODEXVGHVLJQ
   SODQVHVVLRQVZLWKLQFRXUVHVWUXFWXUH  V\OODEXVGHVLJQ
   FUHDWHYDULDEOHVLQ6,03/(  VLPXODWLRQGHVLJQ
   GHVLJQUHVRXUFHVGHYHORSPHQWHJZHEVLWHV  VLPXODWLRQGHVLJQ
   GHYHORSVWXGHQWVXSSRUWUHVRXUFHVHJ)$4VWHPSODWHVOLEUDU\  V\OODEXVGHVLJQ
  
ZULWHWXWRUDQGDGPLQLVWUDWLYHLQVWUXFWLRQVDQGUHODWHGDVVHVVPHQWVXSSRUWDQG
V\VWHPV  V\OODEXVGHVLJQ
   PRGLI\DFFRPSDQ\LQJOHFWXUHPDWHULDO  V\OODEXVGHVLJQ
   ERRNVXLWDEOHDFFRPRGDWLRQ  FRXUVHDGPLQ
   OLDLVHZLWKVWDIIRYHUFXUULFXOXPFKDQJHV  V\OODEXVGHVLJQ
   WHVWV\VWHP  LPSOHPHQWDWLRQ
   UXQSLORW  LPSOHPHQWDWLRQ
   OHDUQKRZWRUXQDVLPXODWLRQZLWKDFODVV  LPSOHPHQWDWLRQ
   SURYLGHVXSSRUWGRFXPHQWDWLRQIRUVWDII  LPSOHPHQWDWLRQ
   SURYLGHVXSSRUWGRFXPHQWDWLRQIRUVWXGHQWV  LPSOHPHQWDWLRQ
   DVVLJQDGPLQULJKWVWRUHOHYDQWVWDIIDQGWXWRUV  LPSOHPHQWDWLRQ
   WUDLQWXWRUV  LPSOHPHQWDWLRQ
   HQWHUVWXGHQWVLQWRVLPSOHV\VWHP  LPSOHPHQWDWLRQ
   DVVLJQVWXGHQWWRJURXSVDQGWXWRU  LPSOHPHQWDWLRQ
   LQIRUPVWXGHQWVRIQHZDSSURDFK  LPSOHPHQWDWLRQ
   WUDLQVWXGHQWVWRXVH6,03/(  LPSOHPHQWDWLRQ
   /DXQFK6,03/(VLPXODWLRQ  LPSOHPHQWDWLRQ
7DEOH7LPHWDEOHWRVLPXODWLRQLPSOHPHQWDWLRQ
287&20(6
 3URMHFWGHOLYHUDEOHV
 $OPRVW DOO GHOLYHUDEOHV VHW RXW LQ WKH RULJLQDO SURMHFW GRFXPHQWDWLRQ KDYH EHHQ PHW RU
H[FHHGHGVRIWZDUHZDV VSHFLILHGGHVLJQHGEXLOW LPSOHPHQWHGDQGGRFXPHQWHG $ WRWDORI
IRXUWHHQSURMHFWVZHUHSODQQHGDQGLPSOHPHQWHGRIZKLFKWZHOYHFRPSOHWHGVXFFHVVIXOO\VHH
WDEOHEHORZ 7KHYDULDWLRQ LQSURMHFWGHVLJQZDVUHPDUNDEO\ZLGH7KHSURMHFWVUDQJHG LQ
VL]HIURPDVLQJOHZHHNSURMHFW6WLUOLQJ6LP,WRDWKUHHPRQWKSURMHFW3,**6/IURPILUVW
\HDU XQGHUJUDGXDWH *ODPRUJDQ WR SRVWJUDGXDWH SURIHVVLRQDO **6/ IURP DOPRVW SXUHO\
RQOLQH 3, WR YDULHWLHV RI EOHQGHG DQG IDFHWRIDFH SURMHFWV 0DQDJHPHQW 6FLHQFH
$UFKLWHFWXUH&LYLO&RXUW$FWLRQ**6/IURPSURMHFWVZKHUHFRQWH[WZDVPLQLPDO6WLUOLQJ6LP
,WRSURMHFWVZKHUHWHDFKLQJFRQWH[WZDVTXLWHKLJKO\FRQFHSWXDODQGWKHRUHWLFDO:DUZLFNRU
SURFHGXUDO &LYLO &RXUW $FWLRQ **6/ IURP SURMHFWV ZKHUH VWXGHQWV SOD\HG VLQJOH UROHV
3ULYDWH &OLHQW **6/ WR SURMHFWV ZKHUH WKH\ SOD\HG PXOWLSOH UROHV :DUZLFN IURP KLJKO\
µRSHQILHOGSURMHFWVHJ3,**6/WRKLJKO\ERXQGHGRUVWUXFWXUHGSURMHFWV$UFKLWHFWXUH
'LVFLSOLQH ,QVWLWXWLRQ 'HJUHH
SURJUDPPH
1XPEHURIVLP
SURMHFWV
$UFKLWHFWXUH 6WUDWKFO\GH %6F+RQV
OHYHO

0DQDJHPHQW
6FLHQFH
6WUDWKFO\GH %$+RQVOHYHO


6RFLDO:RUN 6WUDWKFO\GH 0$+RQV
OHYHOV

/DZ 6WUDWKFO\GH 'LSORPDLQ/HJDO
3UDFWLFH
SRVWJUDGXDWH

/DZ 6WLUOLQJ //%OHYHOV 
/DZ *ODPRUJDQ //%OHYHO 
/DZ 8QLYHUVLW\RIWKH
:HVWRI(QJODQG
//%OHYHO 
/DZ :DUZLFN //%OHYHO 
7DEOH3DUWLFLSDWLQJSURMHFWVLQ6,03/(
 7KHUH ZHUH WZR H[FHSWLRQV WR WKLV UHFRUG  7KH ILUVW FRQFHUQV WKH WZR SURMHFWV WKDW GLG QRW
FRPSOHWHXVLQJ6,03/(QDPHO\6WUDWKFO\GH6RFLDO:RUNDQG8:(/DZ5HDVRQVIRUWKLVDUH
GLVFXVVHG EHORZ XQGHU (YDOXDWLRQ DQG ORFDO VWDII JLYH WKHLU YLHZV LQ GHWDLO LQ WKH UHOHYDQW
6XPPDU\(YDOXDWLRQ6KHHWVLQ$SSHQGL[
 7KHVHFRQGH[FHSWLRQZDVWKHSURSRVDOWRUXQDPRELOHSURMHFWFRPSDULQJVWXGHQWH[SHULHQFHV
ZLWK PRELOH KDUGZDUH FRPSDUHG WR WKRVH ZKR UDQ WKH VRIWZDUH RQO\ RQ GHVNWRS KDUGZDUH
:KHQZHFDPHWRLPSOHPHQWWKLVSDUWRIWKHSDUWLFLSDQWSURMHFWVLWEHFDPHFOHDUWKDWDQ\GDWD
ZHZRXOGH[WUDFWZRXOGEHKLJKO\FRPSURPLVHGDQGGLIILFXOWWRDQDO\VH:HWKHUHIRUHGHFLGHG
WRIRFXVRQVWXGHQWH[SHULHQFHUHJDUGOHVVRIKDUGZDUHSODWIRUP ,Q WKHHYHQWWKHHYDOXDWLRQ
GDWD SURYHG RXU H[SHFWDWLRQV QDPHO\ WKDW VWXGHQWV WHQGHG WR XVH D VRSKLVWLFDWHGYDULHW\ RI
KDUGZDUH SODWIRUPV  ,Q **6/ IRU LQVWDQFH VWXGHQWV ZRXOG ZRUN DW KRPH RQ SHUVRQDO
FRPSXWHUVRU WKH\ZRXOGPHHW LQ WKHFRPSXWHU ODEVXVLQJVHYHUDO FRPSXWHUVRU WKH\ZRXOG
ERRND WXWRULDO URRPDQGJURXSDURXQGDVLQJOHFRPSXWHU 7KLVYDULHW\RIKDUGZDUHXVHZDV
UHSOLFDWHGLQRWKHUSURMHFWVVWXGHQWVZRXOGZRUNRQDQGRIIFDPSXVXVLQJWKHIOH[LELOLW\RIWKH
VLPXODWLRQHQYLURQPHQW7KLVLVQRWWRVD\WKDWWKHVRSKLVWLFDWLRQRIVWXGHQWXVHRIWHFKQRORJ\
LQVLPXODWLRQHQYLURQPHQWVLVXQZRUWK\RIIXUWKHULQYHVWLJDWLRQ)DUIURPLWZHEHOLHYHLW LVDQ
HVVHQWLDO UHVHDUFK GLUHFWLRQ +RZHYHU WR GR WKH VXEMHFW MXVWLFH UHTXLUHGPRUH UHVRXUFH DQG
IRFXVWKDQZHZHUHDEOHWRJLYHLWLQWKHSUHVHQW6,03/(SURMHFW
6,03/( 6HSWHPEHU 3DJHRI
 6,03/()RXQGDWLRQ
 7KH6,03/(FRPPXQLW\DQG)RXQGDWLRQEDVHGDWKWWSVLPSOHFRPPXQLW\RUJLVDQRXWFRPH
WKDWLVSRVWSURMHFWEXWLIWKHSURMHFWZHUHWREHVXFFHVVIXOLQLWVDLPVLWZDVDNH\DLPIRURXU
IXWXUHVWUDWHJ\ ,WLVFHQWUDOWRWKHJURZWKGHYHORSPHQWDQGLQFUHDVHGXSWDNHRIWKH6,03/(
SURGXFWV)XUWKHULQIRUPDWLRQRQWKLVFDQEHIRXQGLQWKLVUHSRUWEHORZDWWKHVHFWLRQHQWLWOHG
µ:D\)RUZDUG¶
(9$/8$7,21
 (YDOXDWLRQGDWDFROOHFWLRQ	DQDO\VLV
 $GHWDLOHGVXPPDU\DFFRXQWRI WKHHYDOXDWLRQGDWDVHWRXWE\SDUWLFLSDQWFHQWUHDQGSURMHFW
FDQEHIRXQGDW$SSHQGL[7KHIROORZLQJV\QRSWLFDQDO\VLVLVEDVHGXSRQWKRVHGRFXPHQWV
DQGXSRQWKHDQDO\VLVFDUULHGRXWXVLQJGHFLVLRQDQDO\VLVVRIWZDUH'HFLVLRQ([SORUHUZKLFK
KHOSHGFRQVLGHUDEO\WRGUDZRXWWKHPDLQWKHPHVLQWKHGDWD7KHUDZUHVXOWVRIWKLVDQDO\VLV
DUHVHWRXWLQ$SSHQGL[ZKLOHGHWDLOHGLQIRUPDWLRQDERXWHYDOXDWLRQPHWKRGRORJ\LVVHWRXWLQ
WKH6,03/((YDOXDWLRQ3ODQLQ$SSHQGL[,QVXPPDU\RXUHYDOXDWLRQLQFOXGHGWKHIROORZLQJ
GDWDFROOHFWLRQPHWKRGV
2EVHUYDWLRQV
 ,QWHUYLHZVWXWRUVVWXGHQWVOHFWXUHUV
)RFXVJURXSVWXWRUVVWXGHQWVOHFWXUHUV
'LDULHVORJV
6WXGHQWPDWHULDOV
([DPLQLQJ6,03/(RIILFH
3UHFRXUVHFDUGH[HUFLVH
3RVWFRXUVHTXHVWLRQQDLUHV
6\VWHPVWDWLVWLFV
 7KHIROORZLQJDQDO\VLVLVFDUULHGRXWRQWKUHHOHYHOV7KHILUVWOHYHOIRFXVLQJRQWKHHYDOXDWLRQ
RISDUWLFLSDQWSURMHFWVDQDO\VHVVWDNHKROGHUH[SHULHQFHVEDVHGXSRQWKHEURDGUDQJHRIGDWD
FROOHFWHGGXULQJWKHSURMHFW7KHVHFRQGOHYHOEXLOGLQJRQWKHILUVWIRFXVHVPRUHRQWKHKLJKHU
OHYHO DQDO\VLV DQG LPSOLFDWLRQV RI WKHVH H[SHULHQFHV IRU LQQRYDWLYH WHFKQRORJ\HQKDQFHG
OHDUQLQJ LQ WKH +( FXUULFXOXP  7KH WKLUG OHYHO GHDOV ZLWK PRUH JHQHUDO LVVXHV RI OHDUQLQJ
LQVWLWXWLRQVDQGSUDFWLFHVWKDWDULVHIURPWKHSULRUWZROHYHOV
 /HYHO RQH HYDOXDWLRQ RI SDUWLFLSDQW SURMHFWV 	 VWDNHKROGHU
DQDO\VLV
%HORZ WKH UHSRUW GHWDLOV ILQGLQJV SHU XVHU JURXSV GHILQHG DV HLWKHU VWXGHQWV RU  VWDII
OHFWXUHUVWXWRUVDQGUHVHDUFKDVVLVWDQWV
 6WXGHQWV
 )URP WKH VWXGHQW SRLQW RI YLHZ WKH6,03/( VRIWZDUH DSSHDUV WR KDYH JRQH VRPHZD\ WR
PHHWLQJWKHQHHGVRIVL[YHU\GLIIHUHQWJURXSVRIOHDUQHUV$WWZRRIWKHSDUWQHULQVWLWXWLRQV
6WLUOLQJ DQG *ODPRUJDQ OHFWXUHUV QRWHG DQ LQFUHDVH LQ DVVHVVPHQW VFRUHV DPRQJ WKHLU
VWXGHQWV DV ZHOO DV LQFUHDVH LQ HQJDJHPHQW DQG OHDUQLQJ $W *ODPRUJDQ VRPHZKDW
H[FHSWLRQDOO\DOO VWXGHQWVKDGFRPSOHWHG WKH\HDUVXFFHVVIXOO\DQGDW6WLUOLQJ WKH6,03/(
DFWLYLWLHVDFKLHYHGSDUWLFLSDWLRQUDWHVKLJKHUWKDQZDVXVXDOO\WKHFDVHIRUWKHWXWRULDOVRQWKDW
SDUWLFXODUPRGXOH7KH6WLUOLQJOHFWXUHUQRWHGWKDWWKRVHVWXGHQWVZKRWRRNSDUWLQWKH6,03/(
DFWLYLWLHVSXW LQPRUHHIIRUW WKDQ WKH\GLG IRU WKH WXWRULDOV WKHDFWLYLWLHV UHSODFHG VRPHWKLQJ
ERUQH RXW E\ WKH VWXGHQWV¶ FRPPHQWV RQ WKH DFWLYLWLHV 2QH ILUVW \HDU 6WLUOLQJ VWXGHQW VDLG
µ5HODWLYHWRRWKHUWXWRULDOVWKLVRQHKDVUHTXLUHGIDUPRUHZRUNDQGKDVPDGHPHDZDUHWKDW,
VKRXOGSUREDEO\EHZRUNLQJKDUGHUWKDQ,KDYHGRQHVRIDU¶7KH6WLUOLQJOHFWXUHUDOVRQRWHG
WKDWWKHVHVDPHVWXGHQWVKDGDOVRWHQGHGWRGREHWWHULQWKHSUREOHPEDVHGTXHVWLRQVLQWKH
H[DPVDWWKHHQGRIWHUP6KHDQGDQRWKHUOHFWXUHUKDGQRWLFHGDQHQWKXVLDVPIRUDSDUWLFXODU
VXEMHFWSXEOLFODZZKLFKZDVXVXDOO\PLVVLQJZKHQWKDWVXEMHFWKDGEHHQWDXJKWLQSUHYLRXV
6,03/( 6HSWHPEHU 3DJHRI
\HDUV :KHWKHU WKLV LV ZKROO\ DWWULEXWDEOH WR WKH XVH RI VLPXODWLRQ LV GHEDWDEOH EXW LW LV
QRQHWKHOHVVDQLQWHUHVWLQJREVHUYDWLRQ
 ,Q WHUPV RIZKDW VWXGHQWV WKRXJKW WKH\ JDLQHG IURP WDNLQJ SDUW LQ WKH VLPXODWLRQ DFWLYLWLHV
PDQ\SRLQWHGWRLPSURYHPHQWVLQWKHTXDOLW\RIWKHLUOHWWHUZULWLQJDQGDQLQFUHDVHLQWKHHIIRUW
WKH\SXWLQWRWKLVQRWDEO\DW:DUZLFNDQG6WLUOLQJ7KHUHZDVDQLQFUHDVHGDZDUHQHVVRIWKH
LPSRUWDQFH RI WLPH UHFRUGLQJ DQG FOLHQW FDUH LQ WKH FDVH RI ODZ VWXGHQWV DQG RI WKH
LPSRUWDQFHRIJRRGWLPHPDQDJHPHQW7KHQHHGWRSODQRUJDQLVHDQGµVWD\RQWRSRIWKLQJV¶
ZDVDUHFXUUHQWWKHPHDPRQJVWXGHQWFRPPHQWVDWHYHU\SDUWQHULQVWLWXWLRQZKLFKVXJJHVWV
WKHGHYHORSPHQWLIQRWRISURMHFWPDQDJHPHQWVNLOOVWKHPVHOYHVWKRXJKLQWKH0DQDJHPHQW
6FLHQFHSURMHFWWKLVZDVDQH[SOLFLWRXWFRPHIRUVWXGHQWVDWWKHYHU\OHDVWDQDZDUHQHVVRI
WKHLPSRUWDQFHRIWKHVHVNLOOV
 7KHUH ZHUH VHYHUDO UHSRUWHG LQVWDQFHV RI LPSURYHPHQW LQ JURXSZRUNLQJ VNLOOV  ,QGHHG IRU
VRPHLWZDVWKHLUILUVWH[SHULHQFHRIZRUNLQJDVSDUWRIDJURXSIRUDQ\OHQJWKRIWLPH±WKH\
ZHUHPXFKPRUH IDPLOLDU ZLWK LQGLYLGXDO ZRUN 6RPH VWXGHQWV IHOW WKDW 6,03/( VXSSRUWHG
JURXSZRUNLQJ UDWKHUZHOO VXFK DV WKH$UFKLWHFWXUH VWXGHQWZKR QRWHG WKDW XVLQJ LWZDVµ D
UHIUHVKLQJZD\WRZRUN,W¶VPRUHIOH[LEOHDQG\RXFDQVKLIWORDGDURXQGGLIIHUHQWPHPEHUVRI
JURXS GHSHQGLQJ RQ ZKR LV DYDLODEOH¶ 7KHUH KDG EHHQ D QXPEHU RI LVVXHV DULVLQJ IURP
JURXSV ZKHUH FHUWDLQ PHPEHUV KDG QRW SDUWLFLSDWHG ZHOO DQG WKHUH ZHUH FRQFHUQV DERXW
ZKHWKHU 6,03/( ZRXOG FDSWXUH MXVW ZKR KDG GRQH ZKDW ZRUN DQG ZKHQ WKH 3UDFWLFH
0DQDJHPHQWPRGXOHDGGUHVVHG WKLVFRQFHUQ LQ WKH**6/¶VSURJUDPPH6HYHUDO VWXGHQWV
EHOLHYHGWKDWWKH\ZHUHZRUNLQJZLWKLQDQHQYLURQPHQWWKDWFDSWXUHGWKHJURXS¶VHYHU\PRYH
DQG WKDW WKLVZRXOGDVVLVWZLWKHQVXULQJHYHU\RQHJRWFUHGLWIRUWKHZRUN WKH\KDGGRQHIRU
H[DPSOHDW:DUZLFNZKHUHRQHVWXGHQWUHPDUNHGµ,OLNHGWKHVHFXULW\RINQRZLQJWKDWWHDFKLQJ
VWDIINQHZZKDWZDVJRLQJRQYLDXVHRI6,03/(¶ 2WKHUVZHUH OHVVVXUH $ IHZVWXGHQWV
PHQWLRQHGDQLPSURYHPHQWLQ,7VNLOOVSDUWLFXODUO\DW*ODPRUJDQZKHUHWKHUHZDVVFKHGXOHG
ODEWLPHDQGDVVLVWDQFHHDFKZHHNIRUVWXGHQWVWKRXJKWLPLQJVRIODEVFDXVHGSUREOHPVIRU
VWXGHQWV 7KHUH ZHUH D QXPEHU RI LQVWDQFHV RI VWXGHQWV ZKR PHQWLRQHG WKDW WKHLU
XQGHUVWDQGLQJ RI WKH VXEMHFW DW KDQG KDG LQFUHDVHG EHFDXVH RI WKHLU LQWHUDFWLRQV ZLWKLQ
6,03/( 6HYHUDO *ODPRUJDQ VWXGHQWV PHQWLRQHG WKDW WKH\ IHOW WKH\ XQGHUVWRRG WKH 7RUWV
PRGXOH EHWWHU IRU H[DPSOH DQG PDQ\ UHSRUWHG D QHZ DSSUHFLDWLRQ RI WKH SURIHVVLRQDO
SURFHVVHV DVVRFLDWHG ZLWK WKLV DUHD RI ODZ µ,W JDYH PH D JUHDWHU XQGHUVWDQGLQJ RI WKH
SURFHVV WKDW QHJRWLDWLRQV JR WKURXJK¶ ZDV D W\SLFDO FRPPHQW $UFKLWHFWXUH VWXGHQWV
FRPPHQWHGWKDWWKH\KDGJHQHUDOO\QHYHUEHHQDOORZHGWRKDQGOHFRQWUDFWVGXULQJWKHLUWLPH
LQSUDFWLFHDQGDVVXFKNQHZOLWWOHDERXWWKHPRUWKHLPSRUWDQFHRIFODXVHVZLWKLQWKHP7KH
6,03/(DFWLYLWLHVKDGEURXJKWWKLVKRPHWRWKHP,QWHUHVWLQJO\DIHZRIWKHPQRWHGWKDWWKH\
KDGUHDOLVHGGXULQJ WKHVLPXODWLRQ WKDWWKH\KDGHLWKHUSLFNHGXSRUEHHQWDXJKWEDGKDELWV
IURPRWKHUSURIHVVLRQDOVZKLOHLQSODFHPHQWSUDFWLFH6,03/(KDGDQRWKHUXQH[SHFWHGHIIHFW
DW6WLUOLQJZKHUHDJRRGQXPEHURIVWXGHQWVVWDWHG WKDW LQFDUU\LQJRXWWKHLUILUVWVLPXODWLRQ
DFWLYLW\ WKH\HLWKHU ILQDOO\ UHDOLVHGRUZHUHVKDUSO\ UHPLQGHGRIZK\ WKH\ZHUHDWXQLYHUVLW\
2QH ZHQW DV IDU DV WR VD\ µ6,03/( W\SH VLPXODWLRQV VKRXOG EH XVHG IRU HYHU\ XQLYHUVLW\
VXEMHFWDV WKH\DFWDVD µUHDOLW\FKHFN¶ IRUVWXGHQWV LH WKH\UHPLQGVWXGHQWVZKDW WKH\DUH
DLPLQJWRZDUGVDQGZK\WKH\DUHDWXQLYHUVLW\DWDOO¶
 7KH VHQVH RI VWXGHQW HQJDJHPHQW LQ DOO WKH VLPXODWLRQV ZDV JRRG DW DOO SURMHFW FHQWUHV
,QWHUDFWLQJLQWKLVPDQQHULVDUJXDEO\PRUHHQJDJLQJWKDQRWKHUZD\VRIOHDUQLQJSDUWO\GXH
WRXQFHUWDLQW\DERXWZKRLVUHVSRQGLQJZLWKLQWKHVLPXODWLRQ,WZDVFOHDUIURPIRFXVJURXSVDW
DOOSDUWQHULQVWLWXWLRQVWKDWQRQHRIWKHVWXGHQWVNQHZZLWKZKRPWKH\KDGLQWHUDFWHGQRUHYHQ
ZKHWKHUGHSDUWPHQWDO VWDIIZHUH LQYROYHGDWDOO6WXGHQWVZKR WRRNSDUW LQ WKH$UFKLWHFWXUH
VLPXODWLRQ VXJJHVWHG WKDW IXWXUH VLPXODWLRQV PLJKW PDNH JRRG XVH RI DUFKLWHFWXUDO
SUDFWLWLRQHUV WDNLQJ RQ UROHV ZLWKLQ WKH VLPXODWLRQ $OO RI WKHP DJUHHG WKDW WKH\ HQMR\HG
OHFWXUHV JLYHQ E\ SUDFWLWLRQHUV DW XQLYHUVLW\ DQG HQFRXQWHULQJ SUDFWLFDO NQRZOHGJH DPRQJVW
DUFKLWHFWV LQ SUDFWLFH  7KH\ IHOW WKDW WKH SUHVHQFH RI WKHVH SUDFWLWLRQHUV LQ WKH VLPXODWLRQ
ZRXOGRQO\HQKDQFHWKHOHDUQLQJH[SHULHQFHDQGLQFUHDVHWKHVHQVHRIUHDOLVP2QHVWXGHQW
VXPPHG XS WKH EHQHILWV DQG OLPLWDWLRQV RI 6,03/( LQ WKH FRQWH[W RI $UFKLWHFWXUH ZLWK WKH
IROORZLQJ FRPPHQW µ><RX@ FDQ¶W UHDOO\ VLPXODWH LW EXW 6,03/( LV JRRG DW VKRZLQJ
UHODWLRQVKLSVEHWZHHQGLIIHUHQWSDUWLHVLQ>WKH@EXLOGLQJ>LQGXVWU\@¶$QXPEHURIVWXGHQWVVDLG
WKDWNQRZLQJ WKDWDOOGRFXPHQWDWLRQZLWKLQ6,03/(ZDVEHLQJUHFRUGHGDQGRIWHQREVHUYHG
6,03/( 6HSWHPEHU 3DJHRI
µOLYH¶PDGHWKHPWDNHWKHDFWLYLW\PRUHVHULRXVO\DQGPHDQWWKH\ZHUHPRUHLQFOLQHGWRPDNH
DJUHDWHUHIIRUWWREHDFFXUDWHDQGHIILFLHQWLQWKHLUZRUN
 $ SHUVLVWHQW WKHPH IURP VWXGHQWV DW DOO RI WKH SDUWLFLSDWLQJ LQVWLWXWLRQV ZDV WKH QHHG IRU
HIIHFWLYHIHHGEDFN:KHUHLWRFFXUUHGHJDW:DUZLFNZKHUHVWXGHQWVKDGDZHHNO\PHHWLQJ
ZLWK WKHLU WXWRU LWZDVJUHDWO\DSSUHFLDWHGDQGZKHUH LWZDVQRWSURYLGHGHJ$UFKLWHFWXUH
WKHUHZDV D JRRG GHDO RI GLVVDWLVIDFWLRQ DPRQJ VWXGHQWVZKRZKLOH WKH\ZHUH KDSS\ZLWK
WKHLUPDUNVZDQWHGWREHDEOHWRXQGHUVWDQGZKLFKHOHPHQWVRIDSDUWDFWLYLW\WKH\KDG
SHUIRUPHGZHOORQDQGZKLFKQRW7KHUHZHUHVLPLODUFRQFHUQVDERXWODFNRIIHHGEDFNDWERWK
*ODPRUJDQDQGDW**6/ZKHUHFHUWDLQJURXSV IHOWWKH\KDGQRWKDG WKHGHWDLOHGIHHGEDFN
WKH\ZRXOG KDYH OLNHG DQG WKHUHIRUH FRXOG QRW XQGHUVWDQG KRZZHOO WKH\ KDG SHUIRUPHG LQ
HDFKSDUWRI WKH WUDQVDFWLRQ$VWXGHQWDW*ODPRUJDQZKRGLGYDOXH WKH IHHGEDFNVKHKDG
UHFHLYHGVDLGµ+DYLQJUHJXODUIHHGEDFNPDGHPHWKLQNRIQHZLVVXHVDQGSRLQWVHQVXULQJP\
ILQDODUJXPHQWZDVPRUHGHWDLOHGDQGDFFXUDWH¶ 2QHRIWKHFRPPRQHVWUHTXHVWVIRUFKDQJH
WR WKH 3, WUDQVDFWLRQ ZDV WKDW VWXGHQWV VKRXOG UHFHLYH LQWHULP IHHGEDFN SHUKDSV RQFH D
PRQWKDVVWXGHQWV IHOW LWZDVGLIILFXOW WRNQRZKRZZHOO WKH\ZHUHGRLQJWKRXJKWKH\FRXOG
UHTXHVW YROXQWDU\ µVXUJHU\¶ WLPH ZLWK VWDII WKURXJKRXW WKH SURMHFW 2QH **6/ VWXGHQW
REVHUYHGWKDWµ0D\EHIHQGLQJIRU\RXUVHOILVSDUWRIWKHOHDUQLQJSURFHVV¶
 :KLOHRQWKHZKROHWKH6,03/(SODWIRUPDSSHDUVWRKDYHUHTXLUHGQRWKLQJEH\RQGEDVLF,7
VNLOOVDQGFRQILGHQFH IRU LW WREHXVHGVXFFHVVIXOO\E\DPDMRULW\RI VWXGHQWV WKHUHZHUHD
QXPEHURIIHDWXUHVWKDWZHUHVHHQDVGUDZEDFNVE\VWXGHQWVDWDOOLQVWLWXWLRQV0DQ\FLWHGWKH
ODFNRIDQLQVWDQWPHVVDJLQJW\SHV\VWHPDQGFRPSODLQHGDERXWWKHQHHGDOZD\VWRGUDIWDQG
XSORDGD:RUGGRFXPHQWHYHQZKHQDVOLWWOHDVDRQHVHQWHQFHUHSO\ZDVUHTXLUHG$W\SLFDO
FRPPHQWFDPHIURPDVWXGHQWDW*ODPRUJDQµ7KHZRUNLQJRI6,03/(V\VWHP>LV@VRPHWLPHV
FXPEHUVRPH 6KRXOG EH >PRUH@ OLNH DQ HPDLO V\VWHP¶ 7KHUH ZDV FOHDUO\ D PLVPDWFK
EHWZHHQVWXGHQWH[SHFWDWLRQVRIV\VWHPIXQFWLRQDQGV\VWHPGHVLJQZKLFKLVSUREDEO\ERUQ
RIDQXQIDPLOLDULW\ZLWKWKHGRFXPHQWPDQDJHPHQWV\VWHPWKDW6,03/(DLPVWRUHSOLFDWHDQG
WKH HPDLO V\VWHPV ZLWK ZKLFK VWXGHQWV DUH XQGRXEWHGO\ PRUH IDPLOLDU 2WKHU FRPPRQ
FRPSODLQWVDERXW6,03/(ZHUHLWVGXOOFRORXUOHVVLQWHUIDFHZKLFKVRPHIHOWPHDQWLWORRNHG
XQILQLVKHG RU ZDV GHSUHVVLQJ WR LQWHUDFW ZLWK $V RQH :DUZLFN VWXGHQW SXW LW µ6,03/(
DSSHDUDQFH FRXOGEHEULJKWHU >ZLWKD@ ODUJHU WH[W VL]H'DUNFRORXU LVRIISXWWLQJ±FXUUHQWO\
ORRNVVWLOOXQGHUFRQVWUXFWLRQ¶ 7KHUHKDGEHHQVRPHJOLWFKHVLQXVLQJ6,03/(SDUWLFXODUO\DW
**6/ZKHQ WUDIILFZDV KHDY\ DURXQG VXEPLVVLRQ GHDGOLQHV DQG VWXGHQWV DW*ODPRUJDQ LQ
SDUWLFXODU KDG HQFRXQWHUHG UHSHDWHG HUURU PHVVDJHV ZKHQ ORJJLQJ LQ ZKLFK KDG EHHQ
LUULWDWLQJ7KHUHKDGDOVREHHQDIHZSUREOHPVDVVRFLDWHGZLWKGRFXPHQWVWKDWFRXOGQRWEH
RSHQHGDW:DUZLFNZKLFKKDGOHGWRFRQVLGHUDEOHIUXVWUDWLRQ7KHDSSOLFDWLRQVHWGRHVQHHG
IXUWKHU GHYHORSPHQW DQG WKH FRUH WHDP LV DOUHDG\ SODQQLQJ WKH LQIUDVWUXFWXUH IXQGLQJ DQG
GLUHFWLRQRIWKDWGHYHORSPHQWVHHµ)XWXUHGLUHFWLRQV¶EHORZ1HYHUWKHOHVVWZRSRLQWVVKRXOG
EHUHFRJQLVHG)LUVWWKHDSSOLFDWLRQVHWZDVVSHFLILHGDQGEXLOWLQDUHPDUNDEO\VKRUWVSDQRI
WLPH ZLWKLQ WKH SURMHFW HQYHORSH  6HFRQG WKH DSSOLFDWLRQ VHW ZDV VXIILFLHQWO\ UREXVW WR
VXSSRUWWKHSURMHFWZRUNRIPDQ\KXQGUHGVRIVWXGHQWVDFURVVDUDQJHRIVLWHVDQGDFURVVWKH
8.7KHVFDOHRIWKHGDWDVSHDNVIRULWVHOI$FFRUGLQJWRWKHVHUYHUFROODWLQJWKH8QLYHUVLW\RI
6WUDWKFO\GH GDWD DORQH LH GDWD UHODWLQJ WR **6/0DQDJHPHQW 6FLHQFH DQG $UFKLWHFWXUH
SURMHFWV E\ WKH HQG RI WKH DFDGHPLF \HDU  LQGLYLGXDO GRFXPHQWV ZHUH VHQW E\
DSSUR[LPDWHO\VWXGHQWV
 6WDII/HFWXUHUV
 2QH WKHPH WKDW KDV HPHUJHG VWURQJO\ IURP WKH HYDOXDWLRQ LV WKH PLVPDWFK EHWZHHQ
H[SHFWDWLRQV RI 6,03/( DQG WKH UHDOLW\ RI ZKDW 6,03/(ZDV OLNH ZKHQ GHOLYHUHG ERWK LQ
WHUPV RI DHVWKHWLFV DQG IXQFWLRQDOLW\ ,QLWLDO SUHVHQWDWLRQV RI WKH6,03/(SURMHFW DSSHDU WR
KDYHLQIOXHQFHGYHU\VWURQJO\WKHSDUWQHULQVWLWXWLRQV¶SHUFHSWLRQVRIKRZWKHLUSURMHFWVZRXOG
UXQDQGZKDWWKHLUUROHVZRXOGEH2IWHQWKLVKDGUHVXOWHGLQWKHSDUWQHULQVWLWXWLRQVKDYLQJDQ
LQFRPSOHWHXQGHUVWDQGLQJRIZKHUH WKHLUSURMHFWZRXOGJRZKDW LWZRXOG ORRN OLNHDQGZKDW
HIIRUWV ZRXOG EH UHTXLUHG WR UHDOL]H LW  ,W LV SHUKDSV HDV\ WR XQGHUVWDQG KRZ VXFK
PLVXQGHUVWDQGLQJVRFFXU3UHVHQWLQJDQ LQQRYDWLYHSLHFHRI VRIWZDUHVXFKDV6,03/( WRD
QHZDXGLHQFHFDQEHIUDXJKWZLWKSUREOHPV,QWKLVFDVHDWWKHRXWVHWRIWKHSURMHFWWKHFRUH
WHDP DQG WKH SDUWQHU LQVWLWXWLRQV ZHUH RSHUDWLQJ DW GLIIHUHQW OHYHOV RI NQRZOHGJH DQG
XQGHUVWDQGLQJRI6,03/($OVRSUHVHQWLQJWUDQVDFWLRQDOGHVLJQFDVHVLVSUREOHPDWLF±WKHUH
ZHUHDWWKHWLPHQRHVWDEOLVKHGPHDQVRIGRFXPHQWLQJWKHSURFHVVHVLQYROYHG
6,03/( 6HSWHPEHU 3DJHRI
 6RPHVWDIIKDGLPDJLQHGDQLQWHUIDFHPRUHOLNH6HFRQG/LIHWKDQWKHUDWKHUIXQFWLRQDOODUJHO\
WH[WEDVHG LQWHUIDFH WKDW ZDV GHOLYHUHG 6WLOO RWKHUV H[SHFWHG WKDW WKHUH ZRXOG EH OLWWOH
WHFKQLFDOH[SHUWLVHUHTXLUHGWRJHWVLPXODWLRQVEXLOW,QDVHQVHWKLVLVWUXHEH\RQGXVLQJWKH
KDQGERRN IRU JXLGDQFH WKH WRROV VKRXOG UHTXLUH OLWWOH WUDLQLQJ WR XVH HIIHFWLYHO\ 7KH WRROV
WKHPVHOYHVZHUHJHQHUDOO\GHVFULEHGDV µDELWFOXQN\¶DQGDWWLWXGHV WR WKHGLIILFXOW\ LQXVLQJ
WKHPYDULHG6WLUOLQJDQG:DUZLFNUHVSRQGHQWVIHOWWKHKDQGERRNFRXOGKDYHEHHQFOHDUHURQ
DQXPEHURILVVXHV)RUWKRVHZKRGLGQRWPDQDJHWREXLOGDQGUXQDVLPXODWLRQDQXPEHURI
UHDVRQVZHUHFLWHGIRUWKLVGLIILFXOW\$PRQJWKH(QJOLVK:HOVKSURMHFWVWKH8:(SURMHFWGLG
QRW JR DKHDG 7KHUH DSSHDU WR EH VHYHUDO LVVXHV WKDW FRQWULEXWHG WR WKLV EXW WKHUH RQH
FRPPRQIDFWRUZLWKWKHRWKHUSURMHFWZKLFKGLGQRWSURFHHGDW6WUDWKFO\GH¶V6FKRRORI6RFLDO
:RUNERWKLQVWLWXWLRQVFLWHGODFNRI,7H[SHUWLVHDVRQHRIWKHNH\IDFWRUV,QWKHFDVHRI8:(
WKHOHFWXUHULQFKDUJHKDGZKHQVKHUHDOLVHGVKHKHUVHOIZRXOGKDYHGLIILFXOW\XVLQJ6,03/(
WR EXLOG D VLPXODWLRQ FRRSWHG KHU XQLYHUVLW\¶V HOHDUQLQJPDQDJHU WR DVVLVW+RZHYHU KHU
ODFN RI FRQILGHQFH LQ WKH VRIWZDUHPHDQW WKH VLPXODWLRQV ZHUH QHYHU UXQ 6LPLODUO\ DW WKH
*ODVJRZ6FKRRORI6RFLDO:RUNGHVSLWHWKHLUDWWHPSWVWRFRRSWDSHUVRQZLWK,7H[SHULHQFH
WRDVVLVWIROORZLQJWKHLUUHDOLVDWLRQWKDWWKH\PD\KDYHGLIILFXOW\XVLQJWKH6,03/(WRROVJLYHQ
WKH OHYHO RI VXSSRUW RIIHUHG E\ WKH FRUH WHDP WKH OHFWXUHUV ZHUH XQDEOH WR UXQ WKHLU
VLPXODWLRQVLQ6,03/(IDOOLQJEDFNLQVWHDGRQD9/(WKH\KDGXVHGEHIRUH8:(UHWXUQHGWR
XVLQJSDSHUVLPXODWLRQV6RFLDO:RUNSODQV WRXVHFRPSXWHUEDVHGVLPXODWLRQV LQ WKHIXWXUH
DQG KDYH LQGLFDWHG WKHLU SUHIHUHQFH WR XVH6,03/( IRU WKLV SXUSRVH%RWK RI WKHVH SURMHFW
UHVXOWV LQGLFDWH VWURQJO\ WKH LPSRUWDQFH RI ,7 FRQILGHQFH WR WKH VXFFHVVIXO UXQQLQJ RI D
6,03/(VLPXODWLRQ7KH\EHDURXWWKHUHVHDUFKRXWOLQHGDERYHRQWKHFULWLFDOLPSRUWDQFHRI
VWDIIFRQILGHQFHLQZKDWDUHSHUFHLYHGDVULVN\DUHDVRI,&7XVH
 )URPWKHSRLQWRIYLHZRI WHDFKLQJVWDII6,03/(KDV ODUJHO\SURYHQ WREHDQHIIHFWLYHDQG
HIILFLHQWZD\RIPDQDJLQJVLPXODWLRQV$OORIWKHVXFFHVVIXOSURMHFWVPDQDJHGWREXLOGDWOHDVW
RQHVLPXODWLRQXVLQJWKHWRROVZKLFKWKH\WKHQZHQWRQWRUXQXVLQJWKHSODWIRUP:KLOHWKHUH
ZHUH VRPH GLIILFXOWLHV H[SHULHQFHG ZLWK WKH WRROV LW ZDV ZLGHO\ DJUHHG WKDW RQFH WKLV
XQGHUVWDQGLQJKDGEHHQJDLQHGWKHWRROVZHUHUHODWLYHO\VWUDLJKWIRUZDUGLIFOXQN\WRXVH
 :KHQDVLPXODWLRQZDVUXQQLQJRQWKH6,03/(SODWIRUPDFDGHPLFVFRXOGVHHLQGHWDLOZKDW
VWXGHQWVZHUHGRLQJDWDQ\JLYHQWLPHFRXOGPRQLWRUVWXGHQWSURJUHVVERWKLQGLYLGXDOO\DQG
RQ D JURXS EDVLV DQG ZHUH DEOH WR VHH ZKDW VWXGHQWV ZHUH KDYLQJ GLIILFXOW\ LQ
FRPSUHKHQGLQJ7KLVDFFHVVWRVWXGHQWSURFHVVWKH\REVHUYHGDOHUWHGWKHPWRWKHQHHGWR
LQWHUYHQH RQ WKH VWXGHQWV¶ OHDUQLQJ MRXUQH\ 7KLV LQWHUYHQWLRQ FRXOG WDNH SODFH LQZKDW KDV
EHHQGHVFULEHGDVD µGHWDFKHG¶ZD\±UHIHUULQJ WR WKHJDSEHWZHHQFKDUDFWHUSRUWUD\DODQG
DFWXDOSHUVRQV,QWHUYLHZVZLWKVWXGHQWVDQGZLWKVWDIIKDYHVKRZQWKDWIUHTXHQWXQFHUWDLQW\
RYHUZKRLVDFWXDOO\VHQGLQJGRFXPHQWVPDNHVWKHVLPXODWLRQPRUHUHDOLVWLFDQGPHDQVWKDW
WKHUHVSRQVHUHFHLYHGLVJHQHUDOO\WDNHQPRUHVHULRXVO\WKDQPLJKWRWKHUZLVHEHWKHFDVH,Q
IDFWLWZDVQRWDEOHWKDWGXULQJDOOWKHIRFXVJURXSVZLWKVWXGHQWVLWZDVFOHDUWKDWQRQHRIWKHP
NQHZZLWKZKRPWKH\ZHUHLQWHUDFWLQJDQGHYHQVRPHPRQWKVODWHUZHUHVWLOOQRQHWKHZLVHU
7KLVGLVWDQFHHQDEOHVWKHVXVSHQVLRQRIGLVEHOLHIWKDWGUDZVVWXGHQWVLQWRWKHVLPXODWLRQ,W
DOVRHQDEOHVFKDUDFWHUV WREHGHYHORSHG LQGHSWK WKURXJKRXW WKHFRXUVH RID WUDQVDFWLRQ±
WKLVLVWUXHRIWKH3HUVRQDO,QMXU\WUDQVDFWLRQDW**6/ZKHUHWKHFOLHQWEHFRPHVPXFKPRUH
IRUHJURXQGHGLQWKHWUDQVDFWLRQDVDUHVXOW
 (IILFLHQF\RIFDVHGHVLJQLQJSURFHVV LVDQRWKHUNH\HYDOXDWLRQSRLQW6LPXODWLRQVKDG WDNHQ
IDU ORQJHU WREXLOGWKDQKDGEHHQH[SHFWHGEXWLWZDVZLGHO\UHFRJQLVHG WKDWRQFH WKHZRUN
KDGEHHQGRQHLQIXWXUH\HDUVWKHVLPXODWLRQFRXOGEHUHXVHGZLWKOLWWOHIXUWKHUHIIRUWUHTXLUHG
LQ WKHZD\RIEXLOGLQJ ,W LVQRWDEOH WKDW WKHSURMHFWV WKDW WRRNWKH ORQJHVW WLPHWREXLOGZHUH
DOVR WKRVH WKDWZHUH WKHPRVW FRPSOH[QDPHO\:DUZLFNDQG**6/&LYLO$GGLQJ OHYHOVRI
FRPSOH[LW\ VXFK DV VWXGHQWV DFWLQJ LQPXOWLSOH UROHV :DUZLFN RU UXQQLQJPRUH WKDQ RQH
YHUVLRQ RI WKH VDPH VLPXODWLRQ **6/ &LYLO DGGV PDQ\ KRXUV WR WKH GHYHORSPHQW RI
UHVRXUFHV DQG WR WKH WHVWLQJ RI WKH VLPXODWLRQV EHIRUH ODXQFK $GGLQJ FRPSOH[LW\ DOVR
LQFUHDVHVWKHSRWHQWLDOIRUHUURUWKDW LQLWVHOILQFUHDVHVWKHWLPHWDNHQIRUWHVWLQJ
 )RUDOO VWDIIEH\RQG WKH**6/WKLVZDV WKH ILUVW WLPHWKH\ZHUHGHVLJQLQJVLPXODWLRQV IRUD
GLJLWDO HQYLURQPHQW  7KH ILUVW H[SHULHQFHV DUH DOZD\V JRLQJ WR EHPRUH SUREOHPDWLF WKDQ
IXWXUHVLPXODWLRQGHVLJQVDQGVLPXODWLRQGHVLJQLV LQKHUHQWO\PRUHVRSKLVWLFDWHG WKDQXVLQJ
6,03/( 6HSWHPEHU 3DJHRI
:HE  VRIWZDUH VXFK DV )OLFNU RU <RX7XEH ,W LV FOHDU WKDW D FRPPXQLW\ RI SUDFWLFH LV
QHFHVVDU\WRWDNHWKLVIRUZDUGDQGWRDFWDVDUHSRVLWRU\RIH[SHULHQFHDQGJHQHUDOSUDFWLFH
DQG WRJLYHFRQILGHQFH WRQHZPHPEHUVRIWKHFRPPXQLW\ ,QGHSWK ,7H[SHULHQFHZDVQRW
WKHGLVWLQJXLVKLQJ IDFWRUEHWZHHQVWDIIZKRXVHG6,03/( WRROVVXFFHVVIXOO\DQG WKRVHZKR
GLGQRW,WZDVQRWLFHDEOHWKDWPRVWVWDIIZKRZHUHFRQILGHQWZLWK,7WRROVKDGIHZHUSUREOHPV
XVLQJWKH6,03/(WRROV
 ,QDGGLWLRQLWZDVFOHDUWKDWVWDIIQHHGHGSUDFWLFHLQGHVLJQLQJUHVRXUFHVIRUVLPXODWLRQV,WLV
HDV\WREHGUDZQLQWRGHVLJQLQJKLJKO\FRPSOH[UHVRXUFHVIRUVLPXODWLRQV,WZDVVLJQLILFDQW
WKDW WKH WZR SURMHFWV ZKLFK GLG QRW SURFHHG LQ 6,03/( KDG DPELWLRXV SODQV IRU UHVRXUFH
EXLOGLQJZKLFKWKH\WULHGWRLPSOHPHQW±LQWKHFDVHRI8:(DKLJKO\GHWDLOHGPDSDQGVHWRI
UHVRXUFHV DQG LQ WKH FDVH RI 6RFLDO :RUN H[WHQVLYH OLDLVRQ ZLWK D /RFDO $XWKRULW\
SURIHVVLRQDOJURXSLQJ $SDUW IURPWKHVSHFLDOFDVHRI WKH**6/DQG WKHFDVHRI:DUZLFN
ZKHUHLQWHUQDOIXQGLQJIRUDVVLVWDQFHKDGEHHQVRXUFHGWKHRWKHUGHSDUWPHQWVDQGVFKRROV
FUHDWHGDPLQLPDOLVW VHWRI UHVRXUFHV FRQFHQWUDWLQJRQEXLOGLQJ WKHVLPXODWLRQDQGPDNLQJ
VXUHWKDWWKDWUDQZLWKRXWVHULRXVIDLOLQJV7KH**6/SURYLGHVDQLQWHUHVWLQJH[DPSOHLQWKLV
UHJDUG7KHFRUHWHDPDFWLQJRQWKHLURZQH[SHULHQFHLQWKH**6/RYHUWKHODVWVL[\HDUV
PDGH LW FOHDU WKDW WKH UHVRXUFH EDVH FRXOG RQO\ EH EXLOW \HDU RQ \HDU DQG LQGHHG
VRSKLVWLFDWHG VLPXODWLRQ VWUXFWXUHV FRXOG RQO\ EH EXLOW RQ WKLV EDVLV DV ZHOO  &LYLO &RXUW
3UDFWLFH IRUH[DPSOHZDVRULJLQDOO\ FRQVWUXFWHG LQSDUWVRYHUVHYHUDO \HDUV :LWK IRUZDUG
SODQQLQJLWLVSRVVLEOHWRXVHDFXUULFXOXPDVDFRQVWUXFWLRQ\DUGDQGWKLVLVWKHSURFHVVWKDW
ZDVDGRSWHGE\PRVWSURMHFWV
 7KHHYDOXDWLRQKDVKLJKOLJKWHGWKHVLJQLILFDQWLQVWLWXWLRQDOLVVXHVWKDWDPRGXOHOHDGHULVOLNHO\
WR IDFH ZKHQ DGRSWLQJ QHZ VRIWZDUH LQ D WHDFKLQJ HQYLURQPHQW  :KLOH 6WLUOLQJ DQG
6WUDWKFO\GHVHHPHGWRKDYHIHZSUREOHPVEHFDXVH6WLUOLQJ¶V,7VHUYLFHVZHUHEURXJKWLQDW
DQ HDUO\ VWDJH DQG **6/ VWDII KDQGOHG LVVXHV WR GR ZLWK GHSOR\PHQW DQG KRVWLQJ DW
6WUDWKFO\GH DFDGHPLF VWDII HOVHZKHUH ZKLOH JHQHUDOO\ YHU\ HQWKXVLDVWLF DERXW VLPXODWLRQ
OHDUQLQJKDGVRPHGLIILFXOW\ LQ OLDLVLQJZLWK WKHLUFHQWUDO ,7VHUYLFHGHSDUWPHQWV WRDJUHH WR
SURYLGHKRVWLQJIRUWKHVRIWZDUH:KHUHLWZDVDJUHHGWKDWKRVWLQJRQFDPSXVZDVSRVVLEOHLW
ZDVOLNHO\WRFRVWDFRQVLGHUDEOHDPRXQWRIPRQH\WRWKHWHDFKLQJGHSDUWPHQW$IWHUQRVPDOO
DPRXQW RI QHJRWLDWLRQ **6/ DJUHHG WKDW WKH KRVWLQJ ZRXOG EH GRQH DW 6WUDWKFO\GH DQG
LPSOHPHQWHGVHUYLFHOHYHODJUHHPHQWVWRWKDWHIIHFW%XWLWZDVIHOWE\VHYHUDORIWKHSDUWQHU
LQVWLWXWLRQVWKDWWKLVLVVXHKDGWDNHQXSUDWKHUPRUHWLPHWKDQWKH\ZRXOGKDYHOLNHGDQGWKDW
WKH\VKRXOGSHUKDSVKDYHEHHQIRUHZDUQHGDERXWWKLVSRWHQWLDOO\EHLQJDQLVVXH7KHUHKDG
EHHQ VRPH FRQIXVLRQ DV WRZKHWKHU6WUDWKFO\GHZRXOG EH SURYLGLQJ WKH KRVWLQJ VHUYLFH ,Q
IDFWQRVXFKDUUDQJHPHQWKDGEHHQLQSODFH
 7KLV LVVXH KLJKOLJKWV DQRWKHU UHODWHG LVVXH QDPHO\ FRPPXQLFDWLRQV EHWZHHQ WKH 6,03/(
FRUHWHDPWKHLPSOHPHQWLQJGHSDUWPHQWDQGWKHORFDO,7VHUYLFHVWHDPVZKHUHYHUWKH\ZHUH
EDVHG  3XW VLPSO\ LW ZDV XQFOHDU IURP WKH VWDUW ZKR ZRXOG OLDLVH ZLWK ORFDO ,7 VHUYLFHV
GHSDUWPHQWDOVWDIIGLGQRWKDYHNQRZOHGJHRIWKHDSSOLFDWLRQDQGWKH6,03/(FRUHWHDPGLG
QRW KDYH VXIILFLHQW NQRZOHGJH RI ORFDO LPSOHPHQWDWLRQ FRQGLWLRQV ZKLFK ZHUH GLIIHUHQW IRU
HDFK SURMHFW  :KHQ WKH 6,03/( FRUH WHDP LGHQWLILHG WKLV SUREOHP IURP WKH HDUOLHVW
LQVWDQWLDWLRQVRISURMHFWVWKH\EHJDQWROLDLVHPRUHZLWK,7VHUYLFHVWRPLWLJDWHWKHSUREOHP
+RZHYHU ,7 VHUYLFHV VWUXFWXUHV RIWHQ UHTXLUHGPXFKPRUH LQ WKHZD\ RI QRWLFH IRU IRUZDUG
SODQQLQJRQHFHQWUHFLWHGPRQWKV¶QRWLFH«,QDGGLWLRQWKHUHZHUHFRVWLPSOLFDWLRQV
IRUGHSDUWPHQWVLQXVLQJ,7VHUYLFHV7KLVZDVWKHFDVHDW :DUZLFNDQG*ODPRUJDQ
 6WDII7XWRUVDQGUHVHDUFKDVVLVWDQWV
 ,Q D QXPEHU RI LQVWDQFHV VLPXODWLRQV ZHUH HLWKHU EXLOW **6/ 3, 	 &LYLO :DUZLFN
0DQDJHPHQW6FLHQFHRUFRUXQ3,6WLUOLQJE\SRVWJUDGXDWHWXWRUVDQGUHVHDUFKDVVLVWDQWV
ZKRIRUWKHSXUSRVHVRIWKLVVHFWLRQZLOOEHUHIHUUHGWRDVµWXWRUV¶7KH0DQDJHPHQW6FLHQFH
VLPXODWLRQVKRZHGWKDW6,03/(VLPXODWLRQVFDQHYHQEHGHVLJQHGDQGEXLOWE\DQ+RQRXUV
VWXGHQWZLWKWKHULJKWVXSHUYLVLRQDQGDVPDOODPRXQWRIWUDLQLQJLQXVLQJWKHWRROV
 **6/¶V3,SURMHFWKDV IRU VRPH\HDUVPDGHHIIHFWLYHXVHRISRVWJUDGXDWH WXWRUVZKRDUH
FXUUHQWO\ZRUNLQJLQSUDFWLFHWRDFWLQUROHVLQWKHWUDQVDFWLRQ7KLVSUDFWLFHKDVFRQWLQXHGLQWR
WKH6,03/(SKDVHDQGDSSHDUVVWLOO WRZRUNZHOO7KH WXWRUVZKRKDGXVHG WKHVLPXODWLRQ
VRIWZDUHSUH6,03/(WKRXJKWWKDWRQWKHZKROH6,03/(ZDVHDVLHUWRXVH,WGLGQRWUHTXLUH
6,03/( 6HSWHPEHU 3DJHRI
PXFKWUDLQLQJIRUWKHPWRXVHLWDQGVRPHRIWKHQHZIHDWXUHVKDGPDGHLWHDVLHUWRPDQDJH
PXOWLSOHJURXSVWKDQEHIRUH$OHVVVXFFHVVIXODVSHFWIURPWKHSRLQWRIYLHZRIWKHWXWRUVZDV
WKHJUDSKLFDODSSHDUDQFHRIWKHLQWHUIDFH
 3URMHFWVDW**6/DUHEXLOWE\UHVHDUFKDVVLVWDQWVZRUNLQJLQWDQGHPZLWKDFDGHPLFV'XULQJ
WKLV SURFHVV WKH\ IODJJHG XS IHZ SUREOHPV ZLWK 6,03/( EXW WKH\ GLG REVHUYH KRZ WLPH
FRQVXPLQJLWFRXOGEHWRGHYHORSDSURMHFW%RWKOHFWXUHUVDQGUHVHDUFKDVVLVWDQWVVXJJHVWHG
EHJLQQLQJGHYHORSPHQWDVHDUO\DVSRVVLEOHWRDOORZWLPHIRUPXOWLSOHWHVWLQJDQGPHQWLRQHG
WKHGLIILFXOWLHVLQKHUHQWLQWU\LQJWRFDUU\RXWVXFKWDVNVGXULQJWHUPWLPH7KLVZDVRIFRXUVH
H[DFHUEDWHGE\WKHWLJKWWLPHVFDOHRIWKHSURMHFWLWVHOIEXWWKLVLVDSRLQWWKDWZDVDOVRPDGH
E\ 6WLUOLQJ DQG E\ *ODPRUJDQ VWDII ZKRVH SURMHFW EXLOGLQJ WRRN UDWKHU ORQJHU WKH\ KDG
IRUHVHHQ
 :DUZLFN¶V VLPXODWLRQ ZDV EXLOW E\ D VHULHV RI UHVHDUFK DVVLVWDQWV UDWKHU WKDQ E\ WKH
DFDGHPLFV WKHPVHOYHV 7KLV DUUDQJHPHQW ZRUNHG ZHOO DQG WKH VLPXODWLRQV FUHDWHG ZHUH
ODUJHO\YHU\ VXFFHVVIXO +RZHYHU WKHUH UHPDLQ TXHVWLRQV RYHU KRZ WKH NQRZOHGJH ZLOO EH
SDVVHG RQ WR IXWXUH JHQHUDWLRQV RI UHVHDUFK DVVLVWDQWV OHJDF\ DQG VXVWDLQDELOLW\ DUH NH\
LVVXHVZLWK WKLVPRGHORIGHYHORSPHQW6WD\LQJZLWK:DUZLFN WKH\DSSHDUHG WREHXQFOHDU
WKDW**6/¶VSURMHFWVKDGEHHQUXQZLWK WKHDVVLVWDQFHRI WXWRUV WKXVDFDGHPLFVKDG WDNHQ
RQ DOO UROHV WKHPVHOYHV WKDWZHUH QRW SOD\HG E\ VWXGHQWV ,W LV OLNHO\ WKDW:DUZLFNZLOO XVH
SRVWJUDGXDWHVWXGHQWVWRSHUIRUPVRPHRIWKHVHWDVNVQH[W\HDU
 /HYHOWZRLPSOLFDWLRQVIRUWKH+(FXUULFXOXP
 2QHRIWKHVWULNLQJIHDWXUHVRIWKHIHHGEDFNZDVWKHGLIIHUHQFHWKDWZDVQRWHGE\VWDIIEHWZHHQ
WKH H[SHULHQFH RI GHVLJQLQJ SODQQLQJ DQG UXQQLQJ D VLPXODWLRQ DQG WKH H[SHULHQFH RI
FRQYHQWLRQDO WHDFKLQJ DQG OHDUQLQJ DFWLYLWLHV  6WDII FRPPHQWV RQ WKH LVVXH RI FXUULFXOXP
SODQQLQJDQGLPSOHPHQWDWLRQKDYHEHHQFROODWHGDQGFRPPHQWHGXSRQEHORZ
 6WDIIFRQWUROGLVUXSWLYHVLPVYVFRQYHUJHQWVLPV
 6RPHVLPXODWLRQVILWWHGEHWWHUZLWKSUHH[LVWLQJHOHPHQWVRIWKHFXUULFXOXPWKDQRWKHUV±WKH\
ZHUHLQRWKHUZRUGVPRUHFRQYHUJHQWZLWKFRQYHQWLRQDOWHDFKLQJOHDUQLQJDQGDVVHVVPHQW
PHWKRGV  *ODPRUJDQ VWDII IRU LQVWDQFH UHZURWH VRPH DVSHFWV RI WKH 7RUWV PRGXOH WR
DFFRPPRGDWHWKHVLPXODWLRQLQWKHODWWHUKDOIRIWKHPRGXOHDQGDW:DUZLFNWKHUHZDVVRPH
LQLWLDO FRQFHUQ WKDW WKH LQWURGXFWLRQ RI VLPXODWLRQ ZRXOG WLS WKH GHOLFDWH EDODQFH EHWZHHQ
DQDO\WLFDO WKHRU\ DQG SUDFWLFH LQ WKHPRGXOH D FRQFHUQ WKDW ZDV ODUJHO\ XQIRXQGHG DV LW
WXUQHGRXW
 :LWKLQ VRPH VLPXODWLRQV $UFKLWHFWXUH EHLQJ D JRRG H[DPSOH VWXGHQWV IRXQG VWDJHVPRUH
SUREOHPDWLFWKDQRWKHUV ,QLWVHOIWKLVLVQREDGWKLQJEXWSUREDEO\QHHGVWREHVLJQDOOHGWR
VWXGHQWV LQ DGYDQFH  7KH FOLHQW UHSRUW LQ WKH **6/ 3, WUDQVDFWLRQ LV DQRWKHU H[DPSOH
7KHUH LQVSLWHRID WHPSODWH UHSRUWEHLQJJLYHQ WRVWXGHQWV DQGGHWDLOHGDGYLFHRQKRZ WR
VWUXFWXUHWKHUHSRUWWKHGLIILFXOW\RIZULWLQJWRDQDXGLHQFHLQVRPHFDVHVEUHDNLQJEDGQHZV
DQGSXOOLQJWRJHWKHUPXOWLSURIHVVLRQDOLQIRUPDWLRQZDVDWHVWRISURIHVVLRQDOZULWLQJVNLOOV,W
LVIDLUWRVD\WKDWWKHZULWLQJVNLOOVUHVRXUFHVUHTXLUHWREHLPSURYHGWRVXSSRUWWKLVFRPSOH[
WDVN
 2SHQILHOGVLPVYVERXQGHGVLPV
6RPH VLPXODWLRQV ZHUH RSHQILHOG LQ QDWXUH ZKHUH VWXGHQWV KDG D ZLGH FKRLFH RI SDWKV
LQFOXGLQJ UHFXUVLYH SDWKV DQG FRQVLGHUDEOH DQWLFLSDWRU\ DFWLYLWLHV LQFOXGLQJ SODQQLQJ DQG
QRWHVWRILOH**6/3,DQGWRDOHVVHUH[WHQW&LYLO6XFKWUDQVDFWLRQVUHTXLUHFRQVLGHUDEOH
VWXGHQWHIIRUWDQGVWDIIHIIRUW LQSODQQLQJ &RQWUDVW WKLVZLWK WKH6WLUOLQJ WUDQVDFWLRQVZKLFK
ZHUHVLPSOHUERXQGHGDQGPRUHOLQHDULQQDWXUH7KHFRQWUDVWPD\DSSHDUWREHSRODUEXW
DFWXDOO\ WKHUH LV PRUH RI D VSHFWUXP RI WUDQVDFWLRQDO WUDLWV %DUWRQ 	 0DKDUJ 
,QHYLWDEO\WKHSODFHRIWKHVLPXODWLRQLQWKLVVSHFWUXPKDVDQHIIHFWRQFXUULFXOXPUHVRXUFHV
DQGRQRWKHUPRGXOHVDGMDFHQWWRWKHVLPXODWLRQ
6,03/( 6HSWHPEHU 3DJHRI
 ,GHQWLW\ H[SORUDWLRQ SHUVRQDO 	 GLVFLSOLQDU\ YV FRQYHQWLRQDO
OHDUQLQJ
 ,Q FRQYHQWLRQDO FXUULFXOD VWXGHQWV DUH IRFXVHG RQ WKH IXUQLWXUH RI GLVFLSOLQDU\ OHDUQLQJ DQG
KHDYLO\ GULYHQ E\ IRUPV RI DVVHVVPHQW  ,Q WUDQVDFWLRQDO OHDUQLQJ VWXGHQWV KDYH WKH
RSSRUWXQLW\ LQ UROHSOD\ WR H[SORUH WKH UROH RI WKH SURIHVVLRQDO DQG GLVFRYHU WKURXJK
SHUIRUPLQJWKDWUROHDVSHFWVRIWKHLURZQLGHQWLW\ZKLFKRIFRXUVHIRUPDQ\VWXGHQWVLQWKHLU
ODWHWHHQVDQGHDUO\WZHQWLHVLVLQDWUDQVLWLRQDOVWDJH,QWKLVZD\6,03/(FDQEHXVHGDVD
GHYLFHWKDWHQDEOHVH[SORUDWLRQRIWKHSHUVRQDODQGGLVFLSOLQDU\GRPDLQVZLWKLQDFXUULFXOXP
7KLVLVWUXHRIWKHUHIOHFWLYHDFWLYLWLHVLQWKH**6/3UDFWLFH0DQDJHPHQWPRGXOHDQGZKLOHLW
WRRNSODFHWRVRPHGHJUHHLQVRPHSURMHFWVHJ:DUZLFN¶V/HJDO3UDFWLFHPRGXOHLWFDQEH
EHWWHUXVHG E\DOO SURMHFWV 0RVW VWDII UHFRJQLVHG WKDW OHDUQLQJ WRGHVLJQVXFKH[SHULHQWLDO
VLPXODWLRQ WDVNV ZDV LQ LWVHOI D OHDUQLQJ H[SHULHQFH IRU WKHP DQG WKDW WKLV DUHD ZDV RQH
ZKHUHGHVLJQVNLOOVDQGH[SHULHQFHZHUHSDUWLFXODUO\UHTXLUHG
 7UDQVDFWLYHNQRZOHGJHREMHFWIRUPLQJYV
NQRZOHGJHREMHFWIRUPLQJE\FRQYHQWLRQDODVVHVVPHQW
 $V(QWZLVWOHDQG0DUWRQGHVFULEHGLWLQWKHLUFODVVLFSKHQRPHQRJUDSKLFDOVWXG\DNQRZOHGJH
REMHFW IRU VWXGHQWV LV D IRUP RI XQGHUVWDQGLQJ OHJLWLPDWHG ZLWKLQ D SDUWLFXODU GLVFLSOLQDU\
FRPPXQLW\µDWLJKWO\LQWHJUDWHG³EXQGOH´RILGHDVDQGUHODWHGLQIRUPDWLRQDQGH[SHULHQFH¶LQ
ZKLFKWKHQDWXUHRIWKHNQRZOHGJHREMHFWIRUPHGZLOOGHSHQGFUXFLDOO\RQWKHUDQJHRIPDWHULDO
LQFRUSRUDWHGWKHHIIRUWSXWLQWRWKLQNLQJDERXWWKDWPDWHULDODQGWKHIUDPHZRUNVZLWKLQZKLFK
WKHNQRZOHGJHREMHFWLVGHYHORSHG(QWZLVWOHDQG0DUWRQSS±7KHUHDUHIRXU
FKDUDFWHULVWLFVRINQRZOHGJHREMHFWV
 WKHVWXGHQW¶VDZDUHQHVVRIDFORVHO\LQWHJUDWHGERG\RINQRZOHGJH
 WKHTXDVLVHQVRU\UHSUHVHQWDWLRQRIWHQYLVXDORIWKLVFRUSXV
 D PRYHPHQW IURP XQIRFXVHG DQG HSLVRGLF UHPHPEHULQJ WR PXFK PRUH GHWDLOHG DQG
FRKHUHQWNQRZLQJ
 VWUXFWXUHRIWKHNQRZOHGJHREMHFWLWVHOI
 $NH\TXHVWLRQWKDWVKRXOGEHDVNHGRIWKH6,03/(HQYLURQPHQWLVZKHWKHULWDOORZVVWXGHQWV
WR IRUP D WUDQVDFWLRQ DV D NQRZOHGJH REMHFW  7KLV GRHV KDSSHQ WR VRPH GHJUHH LQ WKH
&RQYH\DQFLQJ6DOH	3XUFKDVH WUDQVDFWLRQVZLWKLQ WKH**6/ZKHUH LW KDVEHHQQRWHGE\
VWDII WKDW VWXGHQWV ZKR KDYH GLIILFXOW\ZLWK WKHVH GRPHVWLF&RQYH\DQFLQJ WUDQVDFWLRQV DOVR
HQFRXQWHU GLIILFXOW\ LQ WUDQVIHUULQJ WKHLU OHDUQLQJ WR WKH FRPPHUFLDO OHDVHV RSHQ ERRN
DVVHVVPHQW :KHWKHULWKDSSHQHGLQDOOWUDQVDFWLRQVZLWKLQWKH6,03/(SURMHFWLVYHU\PXFK
D IXQFWLRQ QRW MXVW RI WKH FRPSOH[LW\ RI WKH WUDQVDFWLRQV EXW WKHLU DOLJQPHQW WR OHDUQLQJ
UHVRXUFHV  7KH DYHUDJH XSOLIW LQ DVVHVVPHQW UHVXOWV DFKLHYHG E\*ODPRUJDQ LQ ERWK
FRXUVHZRUN DQG H[DPLQDWLRQ DVVHVVPHQW DQG VLPLODU UHVXOWV DFKLHYHG LQ 6WLUOLQJ IRU
LQVWDQFH GHPRQVWUDWHV FOHDUO\ WKH XVHIXOQHVV RI 6,03/( DV D NQRZOHGJH REMHFWIRUPLQJ
HQYLURQPHQWZLWKLQWKHFXUULFXOXPEXWPXFKUHOLHVRIFRXUVHRQKRZVLPXODWLRQDFWLYLWLHVDUH
GHSOR\HGZLWKLQDPRGXOH
 7UDQVDFWLRQDOWHDFKLQJYVFRQYHQWLRQDOWHDFKLQJ
 7UDQVDFWLRQDOWHDFKLQJLVTXLWHGLIIHUHQWIURPFRQYHQWLRQDOHGXFDWLRQDOVWUDWHJLHVHYROYHGIRU
OHFWXUHV WXWRULDOV VHPLQDUV DQG ZRUNVKRSV  ,W FDQ WDNH SODFH LQ )$4V LQ HPDLOV RQ
GLVFXVVLRQ IRUXPV 0DKDUJDQGDERYHDOO LQUROHZLWKLQD WUDQVDFWLRQ 5ROHSOD\LQJ
IRUPHG DQ HVVHQWLDO SDUW RI WKH VLPXODWLRQV IRU VWDII  ,Q WKH0DQDJHPHQW6FLHQFH VLP IRU
LQVWDQFH VWXGHQWV ZHUH LQWULJXHG E\ ZKR ZDV DQVZHULQJ WKHP DQG IHOW WKDW WKH GLVWDQFH
DFKLHYHGE\WKHPDVNZDVHVVHQWLDOWRWKHUROHSOD\¶VDXWKHQWLFLW\
 7HDFKLQJ LQUROH KDV TXLWH GLIIHUHQW G\QDPLFV DVVRFLDWHG ZLWK LW DV ZDV UHFRJQLVHG E\ D
QXPEHU RI SURMHFW VWDII 2IWHQ LW UHTXLUHV VWDII WR DGRSW IRUPV RI FROODERUDWLYH HPHUJHQFH
FROODERUDWLYH EHFDXVH WKH ZKROH JURXS RI UROHV FRQWULEXWH WR LW DQG HPHUJHQW EHFDXVH LW
FDQQRW EH SUHGLFWHG LQ DGYDQFH DV ZHOO DV FUHDWLYH OHDGHUVKLS  7KLV UHTXLUHV IRUPV RI
UHJLVWHUDQGVSHHFKTXLWHGLIIHUHQWIURPWKRVHDGRSWHGLQFRQYHQWLRQDOWHDFKLQJLQWHUYHQWLRQV
VXFKDVWXWRULDOV0DKDUJ6WDIIUHDOLVHGWKLV±WKH3,PHQWRUVRQWKH**6/3,SURMHFW
REVHUYHG KRZGLIIHUHQW LW ZDV WR RWKHU IRUPV RI WHDFKLQJ WKH\ KDG GRQH LQ WKH ODZ VFKRRO
7KLVGLIIHUHQFHFRQWULEXWHVWRWKHXQLTXHTXDOLW\RIVLPXODWLRQDVDKHXULVWLFLQ+(
6,03/( 6HSWHPEHU 3DJHRI
 7KHUHDUHZLGHULVVXHVKHUHWKRXJKWRGRZLWKVWDIIRUJDQLVDWLRQDQGURXWLQH&RXUVHWHDPV
FRQVWDQWO\URXWLQL]HFXUULFXODLQRUGHUWRVDYHWLPHDQGHIIRUW,WLVDQHVVHQWLDOHOHPHQWRIDQ\
ZHOORUJDQLVHG FXUULFXOXP EXW KDELWV DQG URXWLQHV LQ FXUULFXOXP IRUPDWLRQ DUH GLIILFXOW WR
FKDQJH 7KLV LVDV WUXHRISDSHUEDVHGVLPXODWLRQVDV LW LVRI FRQYHQWLRQDO WHDFKLQJZKHQ
IDFHGZLWK WKHFKDQJH WKDWGLJLWDO VLPXODWLRQVEULQJ 7KLVPD\JRVRPHZD\ WRH[SODLQ WKH
DSSDUHQWO\SDUDGR[LFDOGLIILFXOWLHVZLWKGLJLWDOVLPXODWLRQDW8:(ZKHQWKH/DZ6FKRRODOUHDG\
KDG VXEVWDQWLDO DQG YHU\ VXFFHVVIXO H[SHULHQFH RI UXQQLQJ SDSHUEDVHG VLPXODWLRQV
$QRWKHUSURMHFWFHQWUH$UFKLWHFWXUHDOVRKDGH[SHULHQFHRIVLPXODWLRQEXWLQRWKHUDUHDVRI
WKH FXUULFXOXP DQG WKH 6,03/( VLPXODWLRQ ZDV DQ HQWLUHO\ QHZ VFHQDULR  %\ FRQWUDVW DW
*ODPRUJDQZKHUHQRVLPXODWLRQH[LVWHGEHIRUHWKH**6/3, WUDQVDFWLRQZKLFKZDVKLJKO\
RSHQILHOGZDV VWULSSHG EDFN DQG XVHG VXFFHVVIXOO\ LQ DQ HQWLUHO\ GLIIHUHQW FRQWH[W DQG WR
GLIIHUHQWHQGV,QWKHWUDQVIHURIVLPEXLOGLQJIURPSDSHUWRGLJLWDOHQYLURQPHQWVLWPD\EHWKH
FDVHWKDWWHDFKLQJURXWLQHVVFULSWVDQGVFKHPDVFDQKLQGHUUDWKHUWKDQDLGWKHGHYHORSPHQW
RIRQOLQHVLPXODWLRQV
 7KHSULRULWLHVRI VLPXODWLRQEXLOGLQJZHUHDOVR QHZ WRVWDII 7KH1('ZDVEXLOW LQRUGHU WR
PLQLPLVHVWDIIHIIRUWLQWKHFUHDWLRQRIWKHVFHQDULRDQGWKHWUDQVIHURILWWRWKHGLJLWDODUHQD,W
ZDV DOVR WKHUH WR IRFXV VWDII DWWHQWLRQ RQ WKH QHZ GHVLJQ WDVN RI FUHDWLQJ D QDUUDWLYH WKH
UREXVWGHVLJQ RIZKLFKZRXOGEHFULWLFDO WR WKHVXFFHVVRI WKHSURMHFW 2XWZLWK WKH**6/
ZKLFK DOUHDG\ KDG D VXEVWDQWLDO VWRUH RI UHVRXUFHV WR VXSSRUW WKH VLPXODWLRQV LW ZDV
VLJQLILFDQWWKDWSURMHFWVVXFFHHGHGZKHUHWKH\IRFXVHGHIIRUWRQWKHGHVLJQDQGFUHDWLRQRID
QDUUDWLYH ZLWKLQ WKH 1(' DQG GLG QRW DWWHPSW WR IURQWORDG WKH SURFHVV ZLWK HODERUDWH
UHVRXUFHEXLOGLQJ DQG WKLV LV HYLGHQW LQ D QXPEHU RI(YDOXDWLRQ6XPPDU\6KHHWV 6WLUOLQJ
*ODPRUJDQ:DUZLFN0DQDJHPHQW6FLHQFH$UFKLWHFWXUH
 )URQWORDGHGVLPEXLOGLQJYVFRQYHQWLRQDOWHDFKLQJSUHSDUDWLRQ
 0RVWVWDIIFRPPHQWHGXSRQWKHVXEVWDQWLDOWLPHWKDWZDVJLYHQWRWKHEXLOGLQJRIVLPXODWLRQ
DFWLYLWLHVZLWKWKH1('DQGWKHQHHGWRWHVWWKHVLPXODWLRQEHIRUHLWZDVXVHGZLWKVWXGHQWV
6LQFHWKH6,03/(SURMHFWIRFXVHGRQO\RQWKHILUVW\HDURIVLPXODWLRQLPSOHPHQWDWLRQLWZDVRI
FRXUVH QRW SRVVLEOH WR FDSWXUH VWDII FRPPHQW RQ WKH WLPHVDYLQJ DVSHFWV RI VLPXODWLRQ
GHYHORSPHQWLQVXEVHTXHQW\HDUV 6WDIIDW**6/GLGFRPPHQWRQ WKLV DV WKHRQO\SURMHFW
FHQWUHZLWKSULRUH[SHULHQFHRIHVLPXODWLRQV±HJVHH**6/&LYLO(YDOXDWLRQ6XPPDU\6KHHW
LQ $SSHQGL[  DQG LW ZDV FOHDU WKDW ZKLOH FRPSOH[ VLPEXLOGLQJ ZDV D FRQVLGHUDEOH
XQGHUWDNLQJ WKHUH ZHUH JDLQV WR EH KDG LQ IXWXUH \HDUV DV UHJDUGV WKH XVH RI VLPXODWLRQ
DFWLYLWLHVWKDWKDGDOUHDG\EHHQGHVLJQHGDQGLPSOHPHQWHG
 7KH1('LVDFULWLFDOWRROLQWKLVUHJDUG$VWKHHYDOXDWLRQRIVWDIIFRPPHQWVKRZVVWDIIIRXQG
WKHWRROGLIILFXOWWRXVH,QSDUWWKLVLVEHFDXVHRIWKHGHVLJQRIWKHWRRODQGLWVGHVLJQIHDWXUHV
ZLOOEH LPSURYHGLQIXWXUH LWHUDWLRQV +RZHYHU WKHUHDUHRWKHU UHDVRQVZK\ WKH WRROPD\EH
GLIILFXOWWRXVH,WDVNVVWDIIWRSODQWHDFKLQJDQGDVVHVVPHQWDQGUHODWLRQVZLWKVWXGHQWVLQ
ZD\VWKDWWKH\KDYHQHYHUKDGWRSODQEHIRUH,QWKLVVHQVHWKHWRROLVFRXQWHULQWXLWLYHWRWKH
GRPLQDQWFDWHJRULHVDQGSURFHGXUHVRIFRQYHQWLRQDOWHDFKLQJSUHSDUDWLRQ )RUH[DPSOH LQ
VLPEXLOGLQJ VRPXFKPRUH DFWLYLW\ LV SODQQHG LQ DGYDQFH WR EH GRQH ZLWKLQ D VLPXODWLRQ
ZKHQVWDIIDUHSHUKDSVPRUHXVHGWRSUHSDULQJRUFRQWUROOLQJWHDFKLQJHYHQWVHLWKHUMXVWSULRU
WR RU HYHQZLWKLQ WKRVH HYHQWV HJ WXWRULDOV 6WDII DOVR KDYH WR WKLQN DQHZDERXW IRUPVRI
IHHGEDFNDQGFRPPHQWWKDWDUHQRUPDOO\URXWLQL]HGZLWKLQDFRQYHQWLRQDOFXUULFXOXP
 $ QXPEHU RI VWDII FRPPHQWHG RQ WKH GLIIHUHQFHV LQ WLPHWDEOLQJ WKDW WKLV LPSOLHG IRU VWDII
&RQYHQWLRQDO WHDFKLQJ SUHSDUDWLRQZDV WKH GHIDXOW LQ DOO FHQWUHVZLWK WKH H[FHSWLRQ RI WKH
**6/DQGWHDFKLQJDQGDGPLQDOORFDWLRQVUHIOHFWHGWKLV6LPEXLOGLQJLWZDVIHOWE\VHYHUDO
RXJKWWREHDGLVWLQFWDQGUHFRJQLVHGDFWLYLW\ZLWKLQDGHSDUWPHQWRUVFKRRODQGVWDIIVKRXOG
EHJLYHQVSHFLILFWHDFKLQJKRXUVWRFRQVWUXFWWKHVLPXODWLRQV
 ,QWHUDFWLYHPHQWRUUROHVYVFRQYHQWLRQDOOHFWXUHUWXWRUUROHV
 $ QXPEHU RI SURMHFWV UDQ ZLWK ZKDW PLJKW EH UHJDUGHG DV XQFRQYHQWLRQDO DUUD\V RI VWDII
**6/SURMHFWVRIWHQXVHWXWRUVDVVHQLRUSDUWQHUVLQWUDQVDFWLRQV7KH\DOVRXVHDYDULHW\RI
VWDII LQ RQOLQH UROHV DQG WKHVH VWDII RIWHQ GRXEOH XS DV PHQWRUV DV ZHOO  *ODPRUJDQ
0DQDJHPHQW6FLHQFHDQG$UFKLWHFWXUHXVHGSDUWWLPHVWDIILQWKLVZD\**6/DOVRXVHWXWRUV
6,03/( 6HSWHPEHU 3DJHRI
DVFRDFKHVHJLQ3UDFWLFH0DQDJHPHQW:DUZLFNPDGHLWFOHDUWKDWWKH\ZLOOEHDGRSWLQJWKLV
XVHRIVWDIIPRUH0HQWRUVQHHGWKHIOH[LELOLW\DQGVNLOOVRIRQOLQHWXWRUV0DKDUJ
DQGWKLVUROHLVVLJQLILFDQWO\GLIIHUHQWIURPWKHUROHVRIIDFHWRIDFHWXWRUVZKRVHDFWLYLWLHVDUH
GHWHUPLQHGPXFKPRUHE\ WLPHWDEOHGFODVVHVDQGGLVFRXUVHVRI WXWRULDOVDQGVHPLQDUVDQG
VLPLODU WHDFKLQJ LQWHUYHQWLRQV 7KLVUHTXLUHVFDUHIXOSODQQLQJDQG WUDLQLQJ 6WXGHQWVRQ WKH
**6/3,SURMHFWIRULQVWDQFHZDQWHGPRUHIHHGEDFNIURPRQOLQHWXWRUVDFWLQJLQUROHZKLOH
VWXGHQWV LQ WKH 0DQDJHPHQW 6FLHQFH DQG $UFKLWHFWXUH VLPXODWLRQV ZHUH LQWULJXHG E\ WKH
DQRQ\PRXV UROHSOD\ DQG VWLPXODWHG WR UHVSRQG DV D UHVXOW :DUZLFN VWXGHQWV SOD\HG D
QXPEHURIUROHVZLWKLQWKHVLPXODWLRQDQGZKLOHWKLVPDGHWKHVLPXODWLRQPXFKPRUHFRPSOH[
WRGHVLJQDQGUXQ LWKDG WKHDGYDQWDJHRIJLYLQJVWXGHQWV WKHH[SHULHQFHRI WKHVLPXODWLRQ
IURPDQXPEHURIYLHZSRLQWV
 6LPXODWLRQVSDFHVYVWHDFKLQJLQWHUYHQWLRQV
 2QH GLIIHUHQFH EHWZHHQ LQGHSWK VLPXODWLRQ DQG FRQYHQWLRQDO WHDFKLQJ LV WKH HPSKDVLV RQ
VSDFH7HDFKLQJLVQRUPDOO\GHILQHGDVVRPHNLQGRIDFWLYLW\6LPXODWLRQE\FRQWUDVWFDQEH
GHILQHG DV D VSDFH GHVLJQHG IRU OHDUQLQJ  7KHPHWDSKRU RI WKH VWDJH LV DSW VWDII DFWLYLW\
WDNHVSODFHEHKLQG WKHVFHQHVDW WKHSODQQLQJVWDJHV DVSOD\ZULJKWDQG LQ UROHSOD\ZLWK
VWXGHQWVDVDFWRU7KHUHVXOWRIWKLVLVFXULRXVO\WKDWVWDIIFDQEHSHUFHLYHGE\VWXGHQWVWR
EH PRUH UHPRWH IURP WKHLU OHDUQLQJ DFWLYLW\ SUHFLVHO\ EHFDXVH WKH\ DUH QRW SUHVHQW LQ
FRQYHQWLRQDOUROHV6WDIILQDQXPEHURISURMHFWVFRPPHQWHGRQWKHHIIHFWVRIWKLV
 7KH SUREOHP LV QRW MXVW RQH RI QHZ VWDII UROHV EXW DOVR WKH PDQDJHPHQW RI VWXGHQW
H[SHFWDWLRQ  ,Q WKH VLP VSDFH FRPPXQLFDWLRQ DQG IHHGEDFN UHTXLUH QHZ IRUPV RI
LQWHUYHQWLRQ,QUROHIHHGEDFNLVSRVVLEOH1HZYDULHWLHVRIIRUPVRIIHHGEDFNZHUHGHVLJQHG
,Q WKH**6/ 3, WUDQVDFWLRQ VWXGHQWV UHFHLYHG IHHGEDFN RQ LVVXHV IURP QHJRWLDWLRQ WXWRUV
ZLWKLQµVXUJHULHV¶±HIIHFWLYHO\EULHIVHVVLRQVODVWLQJQRPRUHWKDQPLQXWHVZKHUHVWXGHQWV
FDPH WR GLVFXVVZLWK WXWRUV VSHFLILF LVVXHV UHODWLQJ WR WKHLU WUDQVDFWLRQ DQG UHFHLYH DGYLFH
DQGIHHGEDFN6WXGHQWVQHHGHGWRNQRZSUHFLVHO\KRZWKLVZRXOGRSHUDWHEHIRUHWKH\FRXOG
IHHO FRPIRUWDEOHZLWK LW SUHFLVHO\EHFDXVH WKHGLVFRXUVHRI VXFKDQ HYHQW LVTXLWHGLIIHUHQW
IURPDWXWRULDOVHPLQDURUZRUNVKRS
 0RVWSURMHFWVDOVRSODQQHGWKHLQWHJUDWLRQRIVLPVSDFHVZLWKWHDFKLQJLQWHUYHQWLRQV,QWKH
:DUZLFN SURMHFW GLVFXVVLRQV RI WKHRU\ DQG UHVHDUFK ILQGLQJV LQ FRQYHQWLRQDO WXWRULDOVZHUH
VSOLFHGZLWKWKHVLPXODWLRQZKLOHLQ*ODPRUJDQWXWRULDOVZHUHKHOGEHIRUHWKHSURMHFWEHJDQ
ZLWKWKHVLPXODWLRQEXLOGLQJXSRQWKHSULQFLSOHVFDVHVDQGWKHPHVGLVFXVVHGLQWXWRULDOV7KH
LQWHUIDFHQHHGHGFDUHIXOSODQQLQJEXWDVERWKSURMHFWVGHPRQVWUDWHG LQGLIIHUHQWZD\V LW LV
SRVVLEOH WR GHVLJQ VLPXODWLRQV WKDW FDQ DFWXDOO\ HQKDQFH VWXGHQW XQGHUVWDQG RI FRQFHSWXDO
DQGWKHRUHWLFDONQRZOHGJH
 &RPPXQLFDWLRQVFKDQQHOVEHFRPHPRUHFULWLFDOLQWKLVHQYLURQPHQW*ODPRUJDQFRPPHQWHG
RQWKHODFNRIHPDLOZLWKLQWKH6,03/(HQYLURQPHQWZKLFKLVPRUHDNLQWRDILOHPDQDJHPHQW
V\VWHPWKDQDQHPDLOFOLHQWREVHUYLQJWKDWWKLVVHHPHGWRGLIIHUIURPWKHSUHYLRXVV\VWHPDW
WKH**6/,QIDFWWKHRQO\NH\GLIIHUHQFHLQWKLVUHVSHFWZDVWKHODFNRIDGLVFXVVLRQIRUXP
IRU WKH ILUP DOVR QRWHG E\ WKH **6/ &LYLO OHFWXUHU LQ WKH (YDOXDWLRQ 6XPPDU\ 6KHHW LQ
$SSHQGL[±DXVHIXOFKDQQHORIFRPPXQLFDWLRQIRUWKHILUPDQGRQOLQHWXWRUVDQGRQHWKDW
VXSSOHPHQWVWH[WLQJ,0DQGPRELOHSKRQHFDOOV7KLVFDQEHDGGHGWRODWHUYHUVLRQVRIWKH
6,03/(DSSOLFDWLRQEXWLWLVLQWHUHVWLQJWKDWLWVDEVHQFHZKLFKZRXOGEHVFDUFHO\QRWLFHGLQD
PRUHFRQYHQWLRQDOWHDFKLQJHQYLURQPHQWZDVIHOWWREHVLJQLILFDQWKHUHSUHFLVHO\EHFDXVHWKH
VLPXODWLRQVSDFHUHOLHVPRUHRQVXFKFRPPXQLFDWLYHFKDQQHOV IRUOHDUQLQJDQGIHHGEDFNWR
WDNHSODFH
 5HSOD\UHPL[IHHGIRUZDUGDVVHVVPHQWFXOWXUHYV
VQDSVKRWDVVHVVPHQWFXOWXUH
 7KHVLPXODWLRQVYDULHGZLGHO\LQWKHLUWLPHVSDQV±RQHZHHNDW6WLUOLQJIRUWKHILUVWVLPXODWLRQ
WKHUHDQGZHHNVIRUWKH**6/3,WUDQVDFWLRQ6XFKIOH[LELOLW\LVLQQDWHWRVLPXODWLRQVDQG
ZDVDSSUHFLDWHGE\VWDII
6,03/( 6HSWHPEHU 3DJHRI
 $QRWKHU UHODWHG IHDWXUH LV WKH DELOLW\ WR SOD\ HOHPHQWV RI D WUDQVDFWLRQ DQG UHSOD\ WKHP
:KLOHVWXGHQWVEXLOGWKHWUDQVDFWLRQDOILOHWKH\EHJLQWRXVHDQGUHPL[HOHPHQWVRIOHWWHUVDQG
GRFXPHQWVWKH\OHDUQWRVWUHDPOLQHWKHSURGXFWLRQRIFRPPXQLFDWLRQV7KH\EHJLQWRDFWLQ
RWKHUZRUGVDVSURIHVVLRQDOVGRLQVLPLODUFLUFXPVWDQFHVDQGWKLVDSSOLHVWRDFDGHPLFVDV
ZHOODVSURIHVVLRQDOVEH\RQGWKHXQLYHUVLW\,QWKLVHQYLURQPHQWIHHGIRUZDUGLHPHQWRULQJ
DGYLFH DQG JXLGDQFH WKDW LV GLUHFWHG DW VKDSLQJ VWXGHQW SHUIRUPDQFH LQ WKH QH[W ORRS LV
FUXFLDOWRVWXGHQWLPSURYHPHQW,WLVE\PHDQVVXFKDVWKHVHWKDWVWXGHQWSHUIRUPDQFHFDQ
EHPRYHGIURPDOHYHOWKDWPD\EHEDUHO\DFFHSWDEOHDWWKHVWDUWRIDVLPXODWLRQWRFDSDEOH
DQGSROLVKHGQRYLFHSHUIRUPDQFHE\WKHHQGRIWKHVLPXODWLRQ
 6WXGHQWV DSSUHFLDWHG WKH DVVHVVPHQW RI WKH ZKROH WUDQVDFWLRQ SUHFLVHO\ EHFDXVH LW WRRN
DFFRXQWRI LPSURYHPHQWZLWKLQ WKHVLPXODWLRQ  ,Q WKLV UHVSHFWDVVHVVPHQWE\VLPXODWLRQ LV
TXLWHGLIIHUHQW IURP WKHVQDSVKRWDVVHVVPHQW WKDW WDNHVSODFHZLWKLQH[DPLQDWLRQVRURWKHU
FRQYHQWLRQDOIRUPVRIDVVHVVPHQW0RUHRYHUZKHQDOHDUQLQJHQYLURQPHQWLVDOVRXVHGDV
DQ DVVHVVPHQW HQYLURQPHQW ZKHUH VWXGHQWV FDQ GUDIW DQG UHGUDIW GRFXPHQWV RQOLQH IRU
LQVWDQFHEHIRUHWKH\VHQGWKHP±WKHWUDQVPLVVLRQRIWKHGRFXPHQWHIIHFWLYHO\EHLQJDQHQWU\
LQWKHVXEPLVVLRQSURFHVVWKHQWKHFORVHDGMDFHQF\RIDVVHVVPHQWWROHDUQLQJFDQVHUYHWR
FKDQJHWKHFXOWXUHRIDVVHVVPHQW6WXGHQWVWDNHUHVSRQVLELOLW\IRUWKHLUFOLHQWWKHLUILOHDQG
WKHLUSURFHVVRIOHDUQLQJ7KDWWKLVKDSSHQHGLQPRVWSURMHFWVWRVRPHH[WHQWLVHYLGHQFHGE\
VWXGHQWFRPPHQWXSRQWKHLURZQSHUIRUPDQFH
 /HYHOWKUHHLPSOLFDWLRQVIRULQVWLWXWLRQV	GLVFLSOLQDU\
HGXFDWLRQDOSUDFWLFHV
 :KHUHOHYHORQHGHDOVZLWKWKHVSHFLILFVRIIHHGEDFNXSRQWKH6,03/(V\VWHPDQGOHYHOWZR
IRFXVHVXSRQFXUULFXODULQQRYDWLRQDQGLWVHIIHFWVOHYHOWKUHHEULHIO\GLVFXVVHVPRUHJHQHUDO
HGXFDWLRQDODQGLQIUDVWUXFWXUHLVVXHVUDLVHGE\WKHSURMHFW
 7KHUHLVQRVXFKWKLQJDVH[SHULHQWLDOOHDUQLQJ
 7KLVSURYRFDWLYHVWDWHPHQWH[SUHVVHVWKHHVVHQFHRIWKH6,03/(SURMHFW:HGRQRWOHDUQ
IURPH[SHULHQFHDV'HZH\ UHPLQGHGXV LQ WH[WDIWHU WH[WZH OHDUQE\ZRUNLQJ WR LQWHUSUHW
H[SHULHQFHJLYHQWKDWZKHQOHDUQLQJ 
· ZHKDYHGLIIHUHQWSULRUNQRZOHGJH 
· RXUDLPVDUHDOZD\VGLIIHUHQWLQVXEWOHZD\V 
· ZHOHDUQGLIIHUHQWWKLQJVIURPWKHVDPHUHVRXUFHV 
· µUHVRXUFHV¶ PHDQV V\PEROLF REMHFWV VXFK DV ERRNV 	 ZHE SDJHV EXW DOVR SHRSOH
LQFOXGLQJRXUVHOYHV 
· ZHFDQOHDUQLQWLPDWHO\DQGGHHSO\IURPDQ\UHVRXUFHJLYHQDVXLWDEOHFRQWH[W
 9HUVLRQVRIWKHVHVWDWHPHQWVDUHWUDFHDEOHWRFRQVWUXFWLYLVWDSSURDFKHVWROHDUQLQJ:HZHUH
TXLWHRSHQDERXWWKLVDSSURDFKLQWKHSURMHFWDQGLQGHHGPDQ\RIWKHLQQRYDWLRQVGLVFXVVHG
DWOHYHOWZRHYDOXDWLRQDQDO\VLVVWHPGLUHFWO\IURPWKLVDSSURDFK:KHUHLWEHFRPHVDOHYHO
WKUHH LVVXH KRZHYHU LV LQ WKH SURJUDPPH DQG LQGHHG LQVWLWXWLRQZLGH LPSOLFDWLRQV RI WKH
DSSURDFK  )RU LI WHDFKHUV DQG VWXGHQWV DUH WR WDNH WKLV DSSURDFK VHULRXVO\ WKH\ QHHG WR
HQFRGHWKRVH LQWHUSUHWDWLRQVRIH[SHULHQFHDVFRPSOH[PHPRULHVKDELWVVNLOOVDWWLWXGHVRU
NQRZOHGJHREMHFWVLIWKH\DUHWRUHXVHWKHP+DELWDV'HZH\UHPLQGVXVLVDQHVVHQWLDO\HW
JHQHUDOO\XQUHJDUGHGDVSHFWRIWKHHGXFDWLRQDOH[SHULHQFH<HWPDQ\RIWKHH[SHULHQFHVZH
JLYHVWXGHQWVLQWKHFXUULFXOXPDUHQRWDLPHGDWGHYHORSLQJJRRGKDELWVEXWFRPSHOWKHPWR
GHYHORSDQHZWLPHDIWHUWLPHSLHFHVRINQRZOHGJHRUVNLOOVRUDWWLWXGHVZLWKRXWJLYLQJWKHP
WKHFXUULFXODUVSDFHLQZKLFKWRGHYHORSVXFKNQRZOHGJHRUDWWULEXWHVDVKDELWXDODFWLRQ,WLV
D SRLQW WKDW JRHV WR WKH KHDUW RI WKH XQLYHUVLW\¶VPLVVLRQ SDUWLFXODUO\ LQ WKH DUHD RI HWKLFV
0DKDUJDQGVLPXODWLRQSUREOHPEDVHGOHDUQLQJDQGRWKHUVXFKKHXULVWLFVFDQKHOSWR
HQFRXUDJHPRUHGLUHFWO\UHIOHFWLYHLQWHUSUHWDWLRQVRIH[SHULHQFH
 /HDUQLQJFKDQJHVLQGLVWULEXWHGHQYLURQPHQWV
 7HFKQRORJ\HQKDQFHGOHDUQLQJWDNHVSODFHLQGLVWULEXWHGHQYLURQPHQWVZKHUHVRFLDOUHODWLRQV
EHWZHHQ VWXGHQWV DQG VWDII DQG EHWZHHQ VWXGHQWV DQG VWXGHQWV FDQ EH DOWHUHG E\ WKH
6,03/( 6HSWHPEHU 3DJHRI
HQYLURQPHQW7KLVVWDWHPHQWLVVRPHWKLQJRIDWUXLVPDQGLVFRPPRQWRDOOSURJUDPPHVRI
VWXG\LQ)(DQG+(%XWLWLVHVSHFLDOO\UHOHYDQWWRVLPXODWLRQHQYLURQPHQWV7KHWRSRJUDSK\
RI WKH OHDUQLQJ VSDFH LV FUXFLDO WR WKH OHDUQLQJ SURFHVV DV ZH VDZ LQ OHYHO  HYDOXDWLYH
FRPPHQW 1RWRQO\ WKH ORRNDQG IHHORI WKHHQYLURQPHQWZDV LPSRUWDQW WRVWXGHQWV VR WRR
ZDVWKHDUUDQJHPHQWRIUHVRXUFHVDURXQGWKHWUDQVDFWLRQDOHQYLURQPHQWDQGWKHFUHDWLRQRI
RQOLQH UHODWLRQVKLSV DQG FRPPXQLFDWLYH FKDQQHOV WR IDFLOLWDWH OHDUQLQJ  7KH DUUD\ RI WRROV
UROHVDQGWDVNVVLJQLILFDQWO\DIIHFWHGOHDUQLQJ
 ,ILWLVLPSRUWDQWWRVWXGHQWVLWLVVRIRUVWDIIDVZHOOZKRDUHDIWHUDOOOHDUQLQJWRGHVLJQDQG
LPSOHPHQWVLPXODWLRQV:LWKLQDFROODERUDWLYHFRPPXQLW\RISUDFWLFHLWLVHVVHQWLDOQRWMXVWWR
KDYH DFFHVV WR D EOXHSULQW RI WKH VLPXODWLRQ QDUUDWLYH EXW WKH DUUD\ RI UHVRXUFHV WKDW
FRPSULVH WKH OHDUQLQJ WRSRJUDSK\  6XFFHVVIXO VLPXODWLRQ LV WKH UHVXOW RI JLYLQJ FDUHIXO
WKRXJKWWRWKLVDUUD\DQGLWVFRPSOH[LQWHUDFWLRQV
 µ7KHUHLVQRVSRRQ¶FXUULFXOXPLVWHFKQRORJ\
 %XLOGLQJRQ%HQNOHU¶VLURQLFUHDGLQJRI7KH0DWUL[LWLVKHOSIXOWRUHJDUGFXUULFXOXPQRW
DV D FROOHFWLRQ RI FODVVHV RU WHDFKLQJ RU OHDUQLQJ SUDFWLFHV EXW DV WHFKQRORJ\ LWVHOI 2Q D
UHDGLQJ RI LWV KLVWRU\ QRW QHFHVVDULO\ UHGXFWLRQLVW HLWKHU LW LV FRQVWUXFWHG RI PXOWLSOH
GLVWULEXWHG WHFKQRORJLHV DQG SUDFWLFHV ([DPSOHV DUH WLPHWDEOHV FRXUVH WHDPV QRWHSDGV
OHDUQLQJVSDFHV IRUPVRINQRZOHGJHWUDQVPLVVLRQGLVFXVVLRQVHPLQDUGLVFRXUVH ODE WRROV
FRPSXWHUVIRUPVRIVSHHFKZULWLQJ±WHFKQRORJLHVWKDWFURZGRXUFXUULFXODDQGDUHWKHEDVLV
RIPXFKRIZKDWZHGRLQ+LJKHUDQG)XUWKHU(GXFDWLRQ
 6RPH WHFKQRORJLHV DUH DQFLHQW OHFWXUD JORVVD IRU LQVWDQFH VRPH QHZ 6,03/(
VWDQGDUGLVHG FOLHQWV PRELOH SKRQHV  ,Q WKLV UHVSHFW ZH FDQ UHJDUG WKH FXUULFXOXP DV
FRQVLVWLQJ RI VWUDWD RI WHFKQRORJLHV ZKHUH OD\HUV RI LPSOHPHQWV DQG WRROV ODLG GRZQ LQ
SUHYLRXV HUDV H[LVW IRU XV WR XVH  6XFK WHFKQRORJLHV FRQWULEXWH TXLWH SRZHUIXOO\ WR WKH
GHIDXOWFXUULFXOXPWKDWZHLQKDELW±/HH6KXOPDQ¶VVLJQDWXUHSHGDJRJLHV±DQGLQDYHUVLRQRI
*UDPVFLDQKHJHPRQLHVVXFK WHFKQRORJLHVVHUYH WRPDVN WKHSRZHURI WKHGHIDXOW DQG WKH
FRQVHUYDWLYHLPSXOVHVRIWKHFXUULFXODUIRUPVZHHQDFW
 $VDUHVXOWZHQHHGWREHPXFKPRUHVHOIDZDUHRIWKHSURFHVVRIFRQVHUYDWLRQHYHUDNH\
WHUPIRU'HZH\ZLWKLQWKHFXUULFXOXP2QFHZHDUHWKHQLWLVHDVLHUWRUHDOLVHWKDWVXFFHVVLQ
OHDUQLQJUHTXLUHV 
· IRUVWDIIWKHQHHGWRFRPSRVHDQGRUFKHVWUDWHWKHFXUULFXOXP 
· IRUVWXGHQWVWKHWRROVVXSSRUW	VSDFHVWRPDQDJHWKHLURZQFXUULFXOXP
 6,03/(LVWKHFODVVLFH[DPSOHRIDQHZWHFKQRORJ\ZLWKLQWKHFXUULFXOXPZKHUHDVZHKDYH
VHHQFRPSRVLWLRQDQGRUFKHVWUDWLRQLVHVVHQWLDOWRLWVVXFFHVV$QG6,03/(LWVHOIDVQRWHG
DERYHLVDQH[DPSOHOHVVRIDQHZIRUPRIWHDFKLQJLQWHUYHQWLRQDVDQHZVSDFHIRUOHDUQLQJ
ZKHUHVWXGHQWVFDQPDQDJHWKHLURZQOHDUQLQJ:KLOHLW LVWRRPXFKWRFODLPWKDWWKH\FDQ
EHJLQ WRPDQDJH WKHLU FXUULFXOXP RUHYHQDVLQJOHPRGXOHHQWLUHO\ VWXGHQWVFDQFHUWDLQO\
WDNHFRQWURORIWKHLUOHDUQLQJZLWKLQLWWRDFRQVLGHUDEOHGHJUHHGHSHQGLQJRQWKHFRPSOH[LW\
RI WKH VLPXODWLRQ  :H HQFRXQWHUHG D UDQJH RI FRPPHQWV IURP VWXGHQWV RQ PRVW RI WKH
SURMHFWVRQWKLVVXEMHFW6RPHGLVOLNHGWKHIUHHGRPLWJDYHWKHP6RPHUHOLVKHGWKHSRZHU
WR VKDSH D WUDQVDFWLRQ :LWKPRUH H[SHULHQFH LWPD\ EH WKDW WKH\ ZLOO FRPH WR YLHZ WKH
WUDQVDFWLRQDO DUHQD DV D SHUIRUPDQFH ]RQH ±ZKLFK LV ZKDW LW LV LQWHQGHG WR EH  ,W LV WKH
DPELWLRQRIWKH**6/WRKDYHDWOHDVWRQHWUDQVDFWLRQLQHDFKPRGXOHZLWKLQWKH'LSORPDLQ
/HJDO3UDFWLFHDQGLQWKLVZD\WREHJLQWRVKDSHWKHUK\WKPRIWKHHQWLUHFXUULFXOXPDURXQG
VLPXODWLRQDVDQHPEHGGHGKDELWXDODQGSXUSRVHIXOOHDUQLQJDQGDVVHVVPHQWDFWLYLW\ 1RW
WKH RQO\ DUHQD IRU OHDUQLQJ WR EH VXUH EXW RQH RI WKH NH\ ]RQHV IRU DVVHVVPHQW RI
SURIHVVLRQDOOHDUQLQJ
 6WDIIUROHFKDQJHYVFRQYHQWLRQDOWHDFKLQJDGPLQUROHV
 6LPXODWLRQFDQKDYHSURIRXQGHIIHFWVRQVWDIILQJZLWKLQDGHSDUWPHQWDOXQLW7KHLPSOLFDWLRQV
RI WKLV FDQ EH VHHQPRUH FOHDUO\ZLWKLQ WKH**6/3, WUDQVDFWLRQ 7KHUH WZRPHPEHUV RI
VWDIIRQHIXOOWLPHWKHRWKHUSDUWWLPH0DKDUJ	&KDUOHV+HQQHVV\UDQDWUDQVDFWLRQZLWK
SDUWWLPHRQOLQHPHQWRUVLQYROYLQJVWXGHQWVGLYLGHG LQWRILUPV  WUDQVDFWLRQVRYHU
6,03/( 6HSWHPEHU 3DJHRI
ZHHNV6WXGHQWVZHUHSURGXFLQJZRUNFRQVWDQWO\ZKLFKZDVDQVZHUHGLQUHDOWLPHDQG
FUHDWLQJDQHQWLUH WUDQVDFWLRQFRQVLVWLQJRIRYHUSLHFHVRI FRUUHVSRQGHQFHSHU ILUPZLWK
DVVRFLDWHG UHVHDUFK QRWHV WR ILOH PLQXWHV RI PHHWLQJV YLGHR UHFRUGV RI IDFHWRIDFH
QHJRWLDWLRQVDQGPXFKPRUH7KHVWXGHQWVVWDWHG WKDW WKH\ZRUNHGPXFKKDUGHU WKDQWKH\
ZRXOGLIDFRQYHQWLRQDOWXWRULDOVHULHVKDGEHHQRUJDQLVHGWRWHDFKWKHP3HUVRQDO,QMXU\
 7KH RUJDQLVDWLRQ DQG WUDLQLQJ RI VWDII ERUH OLWWOH UHODWLRQ WR WUDGLWLRQDO JHDULQJV ZLWKLQ D
GHSDUWPHQWDQG WKHDFWLYLWLHVRIVWDIIZHUHTXLWHGLIIHUHQW WDNLQJSODFHDWGLIIHUHQW WLPHVLQ
GLIIHUHQWVSDFHVDQGZLWKGLIIHUHQWWRROV7KHEDVLFEXLOGLQJEORFNVRIOHDUQLQJSURFHVVHVDUH
SUHVHQWLQWKHVLPXODWLRQEXWRUJDQLVHGTXLWHGLIIHUHQWO\
 ,VWKLVDFRVWHIIHFWLYHZD\RIWHDFKLQJ"7KH3,SURMHFWZDVFRVWHGFUXGHO\DJDLQVWWKHPRGHO
RIWXWRULDOEDVHGFRXUVHWKDWZRXOGKDYHEHHQRUJDQLVHGLQLWVVWHDGRQWKH**6/'LSORPDLQ
/HJDO3UDFWLFHDQGSURYHG WREHRQO\ WZRWKLUGV WKHFRVWRI WKH**6/ WXWRULDOPRGHORQFH
GHYHORSPHQWFRVWVRIWKHVRIWZDUHZHUHVWULSSHGRXW:KDWLVPRUHLPSRUWDQWKRZHYHUWKDQ
DQ\ FUXGH 52,PRGHO LV WKH GHYHORSPHQW RI QHZ DQG LPDJLQDWLYH WHDFKLQJ VWUDWHJLHV DQG
OHDUQLQJ RSSRUWXQLWLHV  6WDII WUDLQLQJ DQG FROODERUDWLYH SUDFWLFH LV HVVHQWLDO WR WKH
GHYHORSPHQW RI 6,03/( DQG VLPLODU DSSURDFKHV WR OHDUQLQJ LI WHDFKLQJ LV WR EHFRPH
FRDFKLQJ IDFLOLWDWLRQ DQG UROHSOD\ DQG LI SUHSDUDWLRQ IRU WHDFKLQJ LV WR LQFOXGH VLPXODWLRQ
GHVLJQDQGVSHFLILFDWLRQ
 7UDQVV\VWHPLFDSSURDFKHVWROHDUQLQJ
 2QH RI WKH DLPV RI WKH -,6& SURMHFW ZDV WR H[DPLQH WKH LPSOHPHQWDWLRQ RI LQQRYDWLYH
WHFKQRORJLHV DQG ZH KDYH FRPPHQWHG RQ WKDW DW OHYHO   ,Q D VLQJOH LQVWLWXWLRQ QDPHO\
6WUDWKFO\GH 8QLYHUVLW\ 6,03/(ZDV LQWURGXFHG LQWR IRXU IDFXOWLHV  $W OHDVW WKUHH RI WKRVH
IDFXOWLHVZLOOEHH[WHQGLQJWKHXVHRIWKHVRIWZDUHLQWKHFRPLQJDFDGHPLF\HDU7KLVLVYHU\
PRGHVW FKDQJH LQ WKH ODUJHU VFDOH RI LQVWLWXWLRQDO WHFKQRORJ\ XVH EXW LW LV V\PSWRPDWLF RI
ODUJHU VKLIWV LQ KRZ ZH RUJDQLVH RXU WHDFKLQJ DQG RXU VWXGHQWV¶ OHDUQLQJ UHVRXUFHV  $W
SUHVHQWLQ)(DQG+(PRVWLQVWLWXWLRQVRUJDQLVHWKHLUNQRZOHGJHLQ/06VVLORVRINQRZOHGJH
EHKLQG LQWUDQHWZDOOV  3URGXFWV RI WKH WHDFKLQJ SURFHVV LQFOXGH KDQGERRNV&'V FORVHO\
JXDUGHG GRZQORDGV DQG DUH SDVVZRUGHG  &RQWHQW LV RUJDQLVHG LQWR SURJUDPPHV DQG
PRGXOHV ZLWKLQ ZKLFK WKHUH LV VQDSVKRW DVVHVVPHQW RI WDXJKW VXEVWDQWLYH FRQWHQW LQ
H[DPLQDWLRQVDQGRWKHUIRUPVRIDVVHVVPHQW
 %XWVLPXODWLRQDVZHKDYHVHHQIUHTXHQWO\LQYHUWVZKDWPLJKWVHHPWREHWKHQDWXUDORUGHU
RI WKLQJV :KDW LI ZH ORRN QRW DW KRZ LQVWLWXWLRQV DIIHFW WKH LPSOHPHQWDWLRQ RI LQQRYDWLYH
WHFKQRORJLHVZKLFKKDVEHHQDQVZHUHGDWOHYHOVRQHDQGWZRLQWKLVUHSRUWEXWLQVWHDGDVN
KRZVXFKLQQRYDWLRQVFDQHIIHFWFKDQJHLQLQVWLWXWLRQV",I6,03/(ZHUHWREHLQZLGHVSUHDG
XVHZKDWPLJKWLWVHIIHFWVEH":LWKLWVSURSHQVLW\WREHDPXOWLXVHUSODWIRUPDFURVVDUDQJH
RI LQVWLWXWLRQV LW ZRXOG FRQWULEXWH WR WKH ZHDNHQLQJ RI ERXQGDULHV EXW SDUDGR[LFDOO\ FRXOG
VWUHQJWKHQ WKH SUHVHQFH RI LQVWLWXWLRQV SUHFLVHO\ EHFDXVH LW LV FDSDEOH RI VXSSRUWLQJ DQG
RUJDQLVLQJUHVRXUFHEDVHGLQWHJUDWHGOHDUQLQJQHWZRUNVZLWKRSHQDFFHVV 0,7	28ZLWK
WKHLU RSHQ FRXUVHZDUH LQLWLDWLYHV VKRZ XV WKH ZD\ IRUZDUG LQ WKLV UHJDUG  %XW WKHVH
LQVWLWXWLRQVDUHVWLOODFWLQJDVVLQJOH LQVWLWXWLRQV :KDW LVXQLTXHO\GLIIHUHQWDERXWDSODWIRUP
VXFKDV6,03/( LV LWVSRWHQWLDOIRUJOREDO WDNHXSDQG LQWHUGLVFLSOLQDU\FROODERUDWLRQDFURVV
LQVWLWXWLRQV DFURVV GLVFLSOLQHV DQG DFURVV V\VWHPV RI +LJKHU (GXFDWLRQ  ,Q VXFK DQ
HQYLURQPHQW LW PD\ EH PRUH SRVVLEOH WR IRFXV QRW RQ VWDWLF FRQWHQW EXW RQ ZHEEDVHG
DJJUHJDWHGFRQWHQWZKHUHHOHDUQLQJLVLQWHJUDWHGZLWKRWKHUIRUPVRIWHDFKLQJ	OHDUQLQJDV
XQGHUVWDQGLQJ	 FRQYHUVDWLRQ MXVWLQWLPH OHDUQLQJ DQGZKHUH DVVHVVPHQW WDNHV SODFH DV
DVVHVVPHQWRI VLWXDWHG OHDUQLQJ 6XFKDQHQYLURQPHQWFDQEH WHUPHGWUDQVV\VWHPLFLQ LWV
SRWHQWLDOHIIHFWV
 7KLVSURFHVVKDVDOUHDG\EHJXQ3RVW6,03/(SURMHFWWKHVRIWZDUHLWVSURGXFWVWKHSHRSOH
JDWKHUHGDURXQGLWDQGWKHH[SHULHQFHVLWKDVJHQHUDWHGZLOOH[LVWDVDFRPPXQLW\RISUDFWLFH
DQGDVD)RXQGDWLRQVLPLODUWRWKH0R]LOOD)RXQGDWLRQ7KHFRPPXQLW\KDVDOUHDG\EHHQVHW
XS  :LWKLQ LW WKH DSSOLFDWLRQ ZLOO EH VXSSRUWHG DQG GHYHORSHG 6LPXODWLRQ EOXHSULQWV DQG
UHVRXUFHVZLOOEHFDSDEOHRIEHLQJVKDUHGDPRQJVWSDUWLFLSDQWVDQGJXLGHOLQHV WR WHFKQLFDO
DQGHGXFDWLRQDOJRRGSUDFWLFHVDUHEHLQJGHYHORSHGDVZHEUHVRXUFHV,WLVDOVRDVZHKDYH
SURYHG LQ WKLV SURMHFW DQ DSSOLFDWLRQ FDSDEOH RI PXOWLGLVFLSOLQDU\ XVH DQG DV VXFK FDQ
6,03/( 6HSWHPEHU 3DJHRI
FRQWULEXWH WR LQWHUGLVFLSOLQDU\ SUDFWLFH ZLWKLQ D ZLGH UDQJH RI SURIHVVLRQDO GLVFLSOLQHV 6WDII
IURP$UFKLWHFWXUHDQG/DZZLOOEHLQWKHIXWXUHFROODERUDWLQJRQLQWHUGLVFLSOLQDU\SURMHFWVDQG
ZHH[SHFWWKDWWKLVZLOOFRQWLQXHDV6,03/(JURZVLQLWVXVHUEDVH
 6LPXODWLRQDQDFDGHPLFDQGSURIHVVLRQDOLQWHUIDFH
 6LPXODWLRQLVDUHPDUNDEOHKHXULVWLFLQWKDWLWFDQDVZHKDYHVHHQHPEHGWKHSURIHVVLRQDO
ZLWKLQWKHDFDGHPLFDQGHQKDQFHDFDGHPLFOHDUQLQJWKURXJKWKHHQDFWPHQWRISURIHVVLRQDO
SUDFWLFHV ± WKH $UFKLWHFWXUH DQG*ODPRUJDQ SURMHFWV SURYHG WKLV  ,W FDQ DOVR KHOS HPEHG
DFDGHPLFOHDUQLQJZLWKLQSURIHVVLRQDOSUDFWLFH±WKH**6/3,WUDQVDFWLRQSURYHVWKLVZKHUH
VWXGHQWVGUDZXSRQDZLGHUDQJHRIDFDGHPLFVXEMHFWV'HOLFW7D[DQG:HOIDUH/DZDPRQJVW
RWKHUV
 7KH GLYLGH WKDW H[LVWV LQ D QXPEHU RI GLVFLSOLQHV PRVW QRWDEO\ ODZ EHWZHHQ D KLJKO\
DFDGHPLF XQGHUJUDGXDWH FXUULFXOXP DQG D SRVWJUDGXDWH SURIHVVLRQDO FXUULFXOXP FDQ
WKHUHIRUHEHPLWLJDWHGE\ WKHXVHRI VLPXODWLRQDWERWKXQGHUDQGSRVWJUDGXDWHVWDJHV  ,W
FDQ JR IXUWKHU  6LPXODWLRQ FDQ EH XVHG DW PRUH DQG PRUH VRSKLVWLFDWHG OHYHOV ZLWKLQ
SURIHVVLRQV±LQODZIRULQVWDQFHLWFDQEHXVHGLQWUDLQHHVKLSVE\QHZO\TXDOLILHGODZ\HUV
DQGE\VHQLRUSUDFWLWLRQHUV6LPXODWLRQFDQLQHIIHFWDQGPXFKDVHSRUWIROLRVPD\FODLPWR
GR WKH VDPH HQDFW WKH DLPV RI OLIHORQJ OHDUQLQJ E\ SURYLGLQJ FXVWRPLVHG DQG UHOHYDQW
OHDUQLQJDQGDVVHVVPHQWHQYLURQPHQWVDWDOOVWDJHVRISURIHVVLRQDOHGXFDWLRQDQGWUDLQLQJ
 ,QVWLWXWLRQDOFKDQJHDQGLQQRYDWLRQ
 :KDWKDYHZHOHDUQHGIURPWKHHYDOXDWLRQGDWDDERXWWKHQDWXUHRILQVWLWXWLRQDOFKDQJHDQG
LQQRYDWLRQ" 7KHUHDUHDQXPEHURINH\SRLQWV WKDWFDQEHPDGH $VZHVDLGDERYHVWDII
GHYHORSPHQWZDVNH\WRWUDQVIRUPDWLRQ$QXPEHURIRWKHU-,6&SURMHFWVKDYHSRLQWHGWKLV
RXW QRWDEO\ WKH 7UDQVIRUPLQJ DQG (QKDQFLQJ WKH 6WXGHQW ([SHULHQFH WKURXJK 3HGDJRJ\
7(6(3 SURMHFW DQG &ROODERUDWLYH H/HDUQLQJ LQ /LIH 6FLHQFHV &H//6 SURMHFW  ,Q WKH
6,03/(SURMHFWVWDIIGHYHORSPHQWZDVIRFXVHGRQDVSHFLILFDLPQDPHO\XQGHUVWDQGLQJKRZ
VLPXODWLRQFRXOGEHXVHG LQDGLVFLSOLQHDQG LPSOHPHQWHGZLWKLQD ORFDOFXUULFXOXP  ,WZDV
FOHDU WKDW IRU VRPH VWDII PRUH ZDV QHHGHG WKDQ ZRUNVKRSV RFFDVLRQDO YLVLWV DQG HPDLO
VXSSRUW DQG WKDW ZKDW ZDV UHTXLUHG ZDV WKH VWHDG\ FRPPXQLFDWLRQ SDWWHUQ EHWZHHQ
LQGLYLGXDOVZLWKLQDFRPPXQLW\RISUDFWLFHZKHUH WUXVWDQGZLOOLQJQHVV WRVKDUHFDQEHEXLOW
XSRYHUDSHULRGRIWLPH7KLVKDSSHQHGIRUPRVWEXWQRWDOOSDUWLFLSDQWVZLWKLQWKH6,03/(
SURMHFWDQGUHPDUNDEO\VRJLYHQWKHUHODWLYHO\VKRUWVSDQRIWKHSURMHFWEXWLWFRXOGKDSSHQ
IRUPRUHVWDIIPRUHTXLFNO\DQGPRUHHIIHFWLYHO\ZLWKLQDPRUHHIILFLHQWVXSSRUWVWUXFWXUH:H
DLPWRSURGXFHWKLVZLWKLQWKHVLPSOHFRPPXQLW\PRUHRIKRZZHLQWHQGWRLPSOHPHQWWKLVLV
VHWRXWEHORZ
 ,QGLYLGXDOWUDQVIRUPDWLRQRISUDFWLFHLVRIFRXUVHPRUHHDVLO\DFFRPSOLVKHGZLWKWKHVXSSRUW
RI PDQDJHPHQW DQG ,7 SHUVRQQHO DQG LI FXOWXUHV RI LQQRYDWLRQ DQG HPEHGGLQJ DUH
HQFRXUDJHGE\VHQLRURIILFHUVZLWKLQDQ LQVWLWXWLRQ %XW ,7SHUVRQQHODQGVHQLRURIILFHUVZLOO
RQO\RIIHUVXSSRUWZKHQWKH\DUHSHUVXDGHGWKDWWKHULVNLVRXWZHLJKHGE\WKHSRWHQWLDOJDLQV
WR VWDII DQG OHDUQHUV  3HUVXDVLRQ LV WKHUHIRUH DQ HVVHQWLDO HOHPHQW RI HDUO\ DGRSWLRQ
'LVVHPLQDWLRQRIWKHSURMHFWUHVXOWVKDVEHHQDNH\RXWFRPHIRUXVWKHUHIRUHDQGRXUUHFRUG
RIGLVVHPLQDWLRQRQWKLVSURMHFWLVVHWRXWEHORZDQGDW$SSHQGL[
 7KHDERYHILQGLQJVDUHLPSRUWDQWIRUDOOVWDNHKROGHUVLQYROYHGLQ6,03/(%XWWKHSURMHFW¶V
ILQGLQJVFDQEH LQWHUSUHWHG LQDGLIIHUHQWZD\ LIZHDGRSWDGLIIHUHQWIUDPHRI UHIHUHQFH $
QDUUDWLYHVXFKDVWKLVUHSRUWRIWHQGHDOVZLWKWKHSURMHFWVXEMHFWDVLILWZHUHDXQLTXHLQVWDQFH
RIWHFKQRORJLFDOFKDQJHHPEHGGHGLQDQRWKHUZLVHFKDQJHIUHHFXUULFXOXP$FFRUGLQJWRWKLV
QDUUDWLYHWHFKQRORJ\EULQJVFKDQJHWRDFXUULFXOXPWKDWLVGHVFULEHGDVDQREMHFWRUDWOHDVW
DUULYHVDVLQFDUJRFXOWVEHDULQJH[RWLFDQGP\VWHULRXVJLIWVWRWKHFXUULFXOXP,WJHQHUDWHV
SUHGLFWDEOH TXHVWLRQV DERXW FKDQJH ± OHDUQLQJ JDLQV DUH GHPRQVWUDWHG HIILFLHQF\ SURYHQ
XVDELOLW\ GHEDWHG  2IWHQ WKHUH DUH SUHGLFWDEOH DQVZHUV OHDUQLQJ LV VKRZQ WR LPSURYH
LQVWLWXWLRQVDUHVKRZQWREHFRQVHUYDWLYHLQRQHZD\RUDQRWKHULPSOHPHQWHUVDQGLQQRYDWRUV
DUHLPSOLFLWKHURHVRIWKHQDUUDWLYH
6,03/( 6HSWHPEHU 3DJHRI
 &XUULFXODDUHQRW FKDQJHIUHH WKHLU LGHQWLWLHVVKLIW DQGPRYH OLNHDJODFLHU %XWZKDW LIZH
ZHUHWRFKDQJHSRLQWRIYLHZDQGDVNDVZHGLGDWOHYHOWZRZKHWKHUWKHUHLVVXFKDQREMHFW
FDOOHG µFXUULFXOXP¶ DW DOO :KDW LI FXUULFXOXP LWVHOI LV WHFKQRORJ\ ± QRWKLQJ PRUH WKDQ WKH
VWUDWLJUDSKLF HYLGHQFH RI SULRU WHFKQRORJLHV DQG WKHLU DVVRFLDWHG SUDFWLFHV DQG VRFLDO
UHODWLRQV HYLGHQFH RI WHFKQRORJLHV DVVLPLODWHG DQG DEVRUEHG E\ LQVWLWXWLRQDO SUDFWLFH"
9LHZHGLQWKLVZD\WHFKQRORJLFDOLQQRYDWLRQEHFRPHVWKHKLVWRULFDOQDUUDWLYHRIGLVUXSWLRQDQG
FKDQJHWKDWKDVDOZD\VRFFXUUHGDSURFHVV WKDWKDVERWKDPDWHULDODQGVRFLDOGLPHQVLRQ
$QG DV ZLWK DQWKURSRORJLFDO DFFRXQWV RI FDUJR FXOWV WKHPDWHULDO DQG WKH VRFLDO DUH ERWK
HVVHQWLDOWRDQXQGHUVWDQGLQJRIWKHSKHQRPHQRQDQGJLYHULVHWRVHDUFKLQJTXHVWLRQVDERXW
WKHFXOWXUDOEDVHVRIDQGLQWHQWLRQVEHKLQG,7LQWURGXFWLRQDQGDGRSWLRQRQWKHRQHKDQGDQG
LQVWLWXWLRQDOSUDFWLFHDQGFRQVHUYDWLRQRQWKHRWKHU7KHILQGLQJVRIDSURMHFWVXFKDVWKLVDUH
GHHSO\XQVHWWOLQJEHFDXVHWKH\FDOOXSTXHVWLRQVDERXWZKDWZHWKLQNWHDFKLQJDQGOHDUQLQJ
DFWXDOO\LVDQGKRZLWKDSSHQVLQRXULQVWLWXWLRQV
 ,QVWLWXWLRQDO FKDQJH WKHQ LV VLJQLILFDQW WR WKH SURJUHVV RI HPEHGGLQJ LQQRYDWLYH ,7 ZLWKLQ
GLVFLSOLQDU\FXUULFXOD%XWLIZHOHDYHWKHLVVXHWKHUHOLWWOHZLOOEHDFKLHYHG7KHUHYHUVHLV
DOVR WUXH HPEHGGLQJ RI LQQRYDWLYH ,7 GHHS ZLWKLQ GLVFLSOLQDU\ FXUULFXOD LV HVVHQWLDO WR
LQVWLWXWLRQDOFKDQJH $QGLWPD\EH WKDWWKHVHFRQGPRYHPHQW LV WKHHDVLHU WREULQJDERXW
SDUWLFXODUO\ WKURXJK SURMHFWV VXFK DV 6,03/( ZKLFK FDQ EH DW RQFH DPHDQV E\ ZKLFK D
GLVFLSOLQHUHDOLVHVLWVHOILQWKHSUHVHQWDQGDEULGJHWRIXWXUHWUDQVIRUPDWLYHSUDFWLFH
 ,QWHUGLVFLSOLQDU\DQGLQWHUQDWLRQDOFROODERUDWLRQ
 7KH TXHVWLRQ LV QR ORQJHU ZK\ ZH XVH FRQYHQWLRQDO WHDFKLQJ YHUVXV VLPXODWLRQV SUREOHP
EDVHG OHDUQLQJFOLQLFRURQHRI WKHPDQ\RWKHUIRUPVRIH[SHULHQWLDO OHDUQLQJEXW LQDQHUD
ZKHUH:LNLSHGLD	6RXUFH)RUJHIORXULVKDJDLQVWDOORGGVZK\DUHZHQRWFROODERUDWLQJDWDOO
OHYHOVLQWHDFKLQJ	OHDUQLQJ" 0RUHRYHUDWDWLPHZKHQLQWHUQDWLRQDODFDGHPLFUHVHDUFKDQG
VFKRODUVKLS VWDQGDUGV DUH EHLQJ SURIRXQGO\ DOWHUHG E\ XVH RI GLJLWDO HQYLURQPHQWV DQG
WHFKQRORJ\ LW LV IDLU WR VD\ WKDW ZH ODFN IOH[LEOH LPDJLQDWLYH DQG UREXVW HQYLURQPHQWV IRU
LQWHUQDWLRQDOWHDFKLQJDQGOHDUQLQJ
 7KH6,03/(SURMHFWLVDYHU\PRGHVWILUVWVWHSWRWKHFUHDWLRQRIRQHVXFKHQYLURQPHQW:H
KDYHSURYHGWKDWVWDIIDQGVWXGHQWVLQDYDULHW\RIGLVFLSOLQHVFDQXVHWKHSODWIRUPDQGWRROV
7KHQH[WVWHSLVWREXLOGLQWHUGLVFLSOLQDU\VLPXODWLRQSURMHFWVDQGWRGRWKLVQRWMXVWLQWKH8.
EXW LQWHUQDWLRQDOO\ 6XFKFROODERUDWLRQZLOO QRWEH OLPLWHG WR WKHFRSURGXFWLRQRI VLPXODWLRQ
EOXHSULQWV  %XLOGLQJ RQ WKH H[SHULHQFH RI ZRUNLQJ ZLWK WKH &\EHUGDP SURMHFW LQ WKH
1HWKHUODQGV RQH RI RXU DLPV IRU WKH IXWXUH 6,03/( )RXQGDWLRQ ZLOO EH WKH FUHDWLRQ RI
VWDQGDUGVWRROVDQGFRPPXQLWLHVRISUDFWLFHRQDJOREDOVFDOH
&21&/86,216
 2XUFRQFOXVLRQVFDQEHVXPPDULVHGDVIROORZV
 6LPXODWLRQ HQYLURQPHQWV FDQ EH DJHQWV RI VXEVWDQWLDO FKDQJH DQG SRZHUIXO OHDUQLQJ
HQYLURQPHQWVDFURVVDUDQJHRIGLVFLSOLQHVDQGSURIHVVLRQVZLWKLQ)(DQG+(
 7KH\FDQHQDEOHPRUHHQJDJHGDQGGHHSHUOHDUQLQJLQVWXGHQWVERWKDWXQGHUJUDGXDWH
DQGSRVWJUDGXDWHOHYHOV
 7KH\FDQEHXVHGWROHDUQDQGDVVHVVFRQFHSWXDODQGVHFRQGRUGHUV\PEROLFNQRZOHGJH
SUDFWLFHEDVHGVNLOOVDQGSHUVRQDODFKLHYHPHQWRILQWHJUDWHGVNLOOV
 6WXGHQWV DGDSW EHVW WR QHZ OHDUQLQJ HQYLURQPHQWV ZKHQ WKH\ DUH DZDUH RI WKH
H[SHFWDWLRQV RI WKHP LQ WKH QHZ DUHQD  6WDII QHHG WR SUHSDUH VWXGHQWV ZKRVH
FRQVHUYDWLYLVPLQOHDUQLQJPD\EHWKHSURGXFWRIVRFLDOL]DWLRQZLWKLQOHVVLPDJLQDWLYHDQG
WUDGLWLRQDO WHDFKLQJ VWUXFWXUHV RU ZLWKLQ ,&7 HQYLURQPHQWV WKDWPHUHO\ VHUYH WRPLPLF
FRQYHQWLRQDOVWUXFWXUHV6WXGHQWLQGXFWLRQLQWRFRQVWUXFWLYLVWHQYLURQPHQWVFDQRIWHQEHVW
WDNH SODFH DURXQG GLDORJXHV RQ WDVNV RU GLVFXVVLRQ RI DVVHVVPHQW RUZLWKLQ OHDUQLQJ
]RQHV WKDW DOVR IXQFWLRQ DV DVVHVVPHQW ]RQHV DQG ZKHUH DVVHVVPHQW LWVHOI LV D
FRQWLQXXPRIOHDUQLQJDQGFRDFKLQJ6,03/(FDQDFFRPPRGDWHDOOWKHVHDOWHUQDWLYHV
 6LPXODWLRQ LV SRWHQWLDOO\ D GLVUXSWLYH KHXULVWLF DQG UHTXLUHV VXSSRUW QRW MXVW IRU WKH
SURFHVVRIGHVLJQDQGEXLOGLQJEXWIRUWKHGHHSFKDQJHWKDWWKHDSSURDFKFDQHQJHQGHU
ZLWKLQDFXUULFXOXP6WDIIQHHGVXSSRUWLQRUGHUWRUHFRQFHSWXDOLVHDQGUHQHJRWLDWHWKHLU
6,03/( 6HSWHPEHU 3DJHRI
SUDFWLFHFRQVLGHUQHZOHDUQLQJWKHRU\QHZWHDFKLQJSUDFWLFHVDQGZHLJKXSWKHHIIHFWV
RIWKHVHRQWKHLUVWXGHQWV
 :KLOHWKHLQLWLDOZRUNORDGZLWKVLPXODWLRQWRROVDQGSODWIRUPLVKHDY\WKHUHLVSD\EDFNIRU
VWDIILQODWHU\HDUVLQWHUPVRIOHVVHIIRUWDQGWLPHWKDWQHHGVWREHDOORFDWHGWRVLPXODWLRQ
DFWLYLWLHV
 -XVW DV SUREOHPEDVHG OHDUQLQJ FKDQJHG PHGLFDO HGXFDWLRQDO VWDII SUDFWLFHV VR
VLPXODWLRQ FKDQJHV VLJQLILFDQW DVSHFWV RI WUDGLWLRQDO VWDII WHDFKLQJ DFWLYLWLHV ZLWKLQ D
GHSDUWPHQWRUVFKRRODQGVHQLRUPDQDJHPHQWDWIDFXOW\DQGLQVWLWXWLRQDOOHYHOPD\QHHG
WRFRQVLGHUQHZIRUPVRIVWDIIVXSSRUWIRUVWXGHQWOHDUQLQJLQVLPXODWLRQHQYLURQPHQWV
 :LWKLQDQLQVWLWXWLRQIOH[LEOHVXSSRUWDWIDFXOW\RUFHQWUDOVHUYLFHLVHVVHQWLDOLILQQRYDWLRQ
WHFKQRORJLHV DUH WR VXUYLYH DQG WKULYH LQ GHSDUWPHQWV DQG VFKRROV  )LQDQFLDO DQG
DSSOLFDWLRQEDVHG VWUXFWXUHV SXW LQ SODFH E\ VXSSRUW VWDII ZLWK WKH EHVW RI PRWLYHV WR
FRQWURODQGSURWHFWVWDIIDQGVWXGHQWXVHRI,7V\VWHPVFDQLQKLELWLQQRYDWLRQDQGWDNHXS
RI PRUH H[SHULPHQWDO DQG FXWWLQJHGJH WHFKQRORJLHV VXFK DV 6,03/(  (DUO\
FRPPXQLFDWLRQV EHWZHHQ ,7 VHUYLFHV DQG WKH LQQRYDWLQJ WHFKQRORJ\ LQ WKLV UHVSHFW LV
HVVHQWLDO
 ,PSURYHPHQWRILQWHUIDFHDQGFRQYHUJHQFHRISODWIRUPVLVUHTXLUHGSDUWLFXODUO\EHWZHHQ
GLIIHUHQWKDUGZDUHIRUPDWV6LQFHWKHSURMHFW¶VFRQFOXVLRQ6,03/(LVDOUHDG\UXQQLQJRQ
L3KRQHVDQGWKHUHLVQRUHDVRQZK\LWVKRXOGQRWHYHQWXDOO\EHH[WHQGHGWRWKHPRELOH
SODWIRUPVJHQHUDOO\
&ROODERUDWLRQZLWKLQDFRPPXQLW\RISUDFWLFHLVHVVHQWLDOLILQQRYDWRUVDUHWREHVXSSRUWHG
EH\RQGLQLWLDOH[SHULPHQWVVRWKDWVLPXODWLRQEHFRPHVDUHJXODUDQGDFFHSWHGSDUWRID
WHDFKHU¶VUHSHUWRLUH
&ROODERUDWLRQDFURVVLQVWLWXWLRQVGLVFLSOLQHVDQGLQWHUQDWLRQDOO\LVDQHVVHQWLDOHOHPHQWRI
VXFKDFRPPXQLW\RISUDFWLFHLIWKHIXOODGYDQWDJHVRIVLPXODWLRQDUHWREHOHYHUDJHG
)XUWKHUUHVHDUFKLVUHTXLUHGRQDQXPEHURIVLPXODWLRQDUHDVIRUH[DPSOH
D 7KH YDULDWLRQ RI VWXGHQW OHDUQLQJ ZLWKLQ VLPXODWLRQV FDXVHV DQG EHVWSUDFWLFH
DSSURDFKHVWRWKLV
E 1DWXUH RI µORQJ FRQYHUVDWLRQV¶ 0HUFHU  EHWZHHQ VWXGHQWV DQG EHWZHHQ
VWXGHQWVDQGIDFLOLWDWRUVZLWKLQDVLPXODWLRQDQGKRZEHVWWRVXSSRUWWKLV
F (IIHFWRIGLVFLSOLQDU\FRQWHQWDQGDSSURDFKWRSUDFWLFHRQVLPXODWLRQGHVLJQDQG
LPSOHPHQWDWLRQ
G 2Q DQ LQWHUQDWLRQDO VFDOH WKH YDULDWLRQ RI ORFDO SURIHVVLRQDO DQG HGXFDWLRQDO
FXVWRP DQG SUDFWLFH DQG WKH HIIHFW RI WKLV RQ VLPXODWLRQ GHVLJQ DQG
LPSOHPHQWDWLRQ
6,03/( 6HSWHPEHU 3DJHRI
,03/,&$7,216
 7KHLPSOLFDWLRQVRIWKH6,03/(SURMHFWDUHVLJQLILFDQWIRUWKHILHOGRI)(DQG+(
 :RUNLQJ LQ FROODERUDWLYH DQG LQWHUGLVFLSOLQDU\ JURXSV LW LV SRVVLEOH IRU DFDGHPLFV
WHFKQRORJLVWV DQG HGXFDWLRQDOLVWV WR FUHDWH LQQRYDWLYH DPELWLRXV RSHQVRXUFH VRIWZDUH
WKDWFDQHQKDQFHVWXGHQWOHDUQLQJ
 ,QQRYDWLYH IRUPV RI WHDFKLQJ DQG OHDUQLQJ UHTXLUH JRRGSUDFWLFH H[DPSOHV SOHQW\ RI
VDIHW\ QHWV DQG PRQLWRULQJ DQG VXSSRUW LI WKH\ DUH WR EH DFFHSWHG ZLWKLQ GLVFLSOLQDU\
FRPPXQLWLHV
 ,QQRYDWLRQFDQEHGLVUXSWLYHRIVHWWOHGZRUNDQGHPSOR\PHQWSDWWHUQV'HSDUWPHQWDODQG
IDFXOW\PDQDJHUVVKRXOGEHDZDUHRIWKHFKDQJHVWKDWVLPXODWLRQOHDUQLQJDQGIDFLOLWDWLRQ
FDQEULQJWRDFDGHPLFDQGWHFKQRORJLVWV¶ZRUNLQJSUDFWLFHV
 ,7VXSSRUWVHUYLFHVDWIDFXOW\DQGLQVWLWXWLRQDOOHYHOVUHTXLUHWREHPRUHRSHQWRFKDQJH
DQG LQQRYDWLRQ WKDW DULVHV JURXQGXS IURP ZLWKLQ GHSDUWPHQWV DQG VFKRROV  (DUO\
FRPPXQLFDWLRQVZLWKWKHVHVHUYLFHVLVHVVHQWLDO
 7KH6,03/(SURMHFWUDLVHVPDQ\UHVHDUFKTXHVWLRQV7KHUHKDYHEHHQPDQ\VXUSULVLQJ
VXFFHVVHV DQG VRPH VXUSULVLQJ IDLOXUHV  %HVW SUDFWLFH JXLGHOLQHV FDQ EH GUDZQ IURP
ERWKVXFFHVVDQG IDLOXUHEXWZHDOVRQHHGWRFRQVLGHU WKH LPSOLFLW LVVXHVRI FXUULFXOXP
GHVLJQ DQG ZRUNLQJ SUDFWLFH WKDW VLPXODWLRQ E\ LWV QDWXUH GLVUXSWV DQG KHOS VWDII WR
XQGHUVWDQGWKHVHFRQWH[WXDOIDFWRUV&RPPXQLWLHVRISUDFWLFHZLOOKHOSVWDIIWRWXUQVXFK
IDFWRUVLQWROHDUQLQJJDLQVDQGPLWLJDWHWKHWLPHDQGHIIRUWVWDIIQHHGWRSXWLQWRVLPXODWLRQ
DQGOHDUQLQJUHVRXUFHGHVLJQ
)8785(',5(&7,2166,03/(&20081,7<	
)281'$7,21
 6,03/(&RPPXQLW\
 )ROORZLQJ RQ IURP WKLV WZR\HDU -,6&8.&/(IXQGHG SURMHFW LW LV FOHDU WKDW ZH QHHG WR
HVWDEOLVKDYLDEOHFRPPXQLW\IRU6,03/(RQHWKDWZLOOHQDEOHIXUWKHUXSWDNHE\VHFRQGDQG
WKLUGZDYH SDUWLFLSDQWV DQG FRQWLQXHG LQYHVWPHQW ERWK LQ SHGDJRJLF DSSURDFKHV DQG WKH
VRIWZDUHHQYLURQPHQW
 7KHUHDUHWZRPDLQVRIWZDUHSURGXFWVLQWKH6,03/(3URMHFW±WKH6,03/(HQYLURQPHQWDQG
WKH6,03/(FRPPXQLW\7KH6,03/(&RPPXQLW\LVLQWKHPRVWVWUDLJKWIRUZDUGRIWHUPVDOO
RI WKH SDUWQHUV IXQGHUV GHYHORSHUV ZKR KDYH EHHQ LQYROYHG LQ WKH6,03/(SURMHFW XS WR
QRZ,WVKRXOGDOVRLQFOXGHDOORIWKHLQWHUHVWHGVHFRQGZDYHSDUWLFLSDQWVDQGWKRVHLQWHUHVWHG
LQXVLQJWKHVRIWZDUHEH\RQGWKLV
 7KHUHDUHQXPEHURISKDVHV W\SLFDOO\DVVRFLDWHGZLWKGHYHORSLQJERWK WKHHQYLURQPHQWDQG
WKHFRPPXQLW\ ,QSKDVHRQH WKHFRPPXQLW\RISUDFWLFHKDV WRHQFRXUDJHDQGVXSSRUW WKH
SHUVRQDOLQYHVWPHQWRILQGLYLGXDOVLQWHUHVWHGLQXVLQJWKH6,03/(HQYLURQPHQWH[SORULQJLWV
SRWHQWLDOV IRU WKHP GHSOR\LQJ 6,03/( SODWIRUPV DQG IHHGLQJ EDFN WR WKH UHVW RI WKH
FRPPXQLW\ WKHLU H[SHULHQFHV DQG UHTXLUHPHQWV  7KHVH UHTXLUHPHQWV GR QRW DSSO\ RQO\ WR
VRIWZDUHWRROVEXWDOVRWRWKHZKROHHGXFDWLRQDODQGDGPLQLVWUDWLYHFRQWH[WRIVLPXODWLRQDQG
WUDQVDFWLRQDOOHDUQLQJ,QHVWDEOLVKLQJDVXVWDLQDELOLW\SODQWKH6,03/(SURMHFWPXVWFRQVLGHU
KRZWRDOORZWKHVHLQWHUDFWLRQVWRKDSSHQ7KLVGRHVQRWUHTXLUHIXQGLQJEH\RQGWKHJRRGZLOO
DQGSHUVRQDOLQYHVWPHQWRIWKHFRUHWHDPDQGWKHFXUUHQWSDUWQHUV,QDGGLWLRQGXULQJSKDVH
RQH LGHDV DQG VXSSRUW DUH JHQHUDOO\ IUHHO\ UHTXHVWHG DQG JLYHQ EHWZHHQPHPEHUV RI WKH
FRPPXQLW\$IHZGHYHORSHUVZRXOGWDNHUHVSRQVLELOLW\IRUWKHPDLQWHQDQFHRIWKHVRIWZDUH
VXLWHW\SLFDOO\LQWKHLURZQWLPHRULQWLPH³GRQDWHG´E\WKHLUHPSOR\HU
 7KHVHFRQGSKDVHJHQHUDOO\ WDNHVSODFHRQFH WKHFRPPXQLW\ UHDFKHV D ³FULWLFDOPDVV´$W
WKLVSRLQWWKHUHLVVXIILFLHQWSHUVRQDOLQYHVWPHQWIURPDOOVWDNHKROGHUVWRDOORZDPRUHIRUPDO
RUJDQL]DWLRQWRFRDOHVFH7KHELJJHVWFKDOOHQJHLQPLJUDWLQJIURPSKDVHRQHWRSKDVHWZRLV
6,03/( 6HSWHPEHU 3DJHRI
RQ WKH PDLQWHQDQFH VLGH 7KH RUJDQL]DWLRQ HVWDEOLVKHG ZRXOG WDNH UHVSRQVLELOLW\ IRU WKH
PDLQWHQDQFH RI WKH VRIWZDUH VXLWH ,W VKRXOG EH QRWHG WKDW DQ\ DFWXDO ZRUN SHUIRUPHG LQ
PDLQWHQDQFHPD\EHGRQHE\YROXQWHHURUSDLGGHYHORSHUVRUDFRPELQDWLRQRIERWK
 2QHUHDGLQJRIWKLVSURFHVVLVWRSURFHHGVWUDLJKWWRSKDVHWZRE\SDVVLQJSKDVHRQH7KLV
PD\EHDSHULORXVDSSURDFKIRUDWOHDVWWKUHHUHDVRQV)LUVWWKHUHQHHGVWREHDIDLUO\ZHOO
HVWDEOLVKHGFXOWXUHRIVKDULQJDPRQJVWSDUWLHV6HFRQGWKHUHQHHGVWREHVWDEOHDQGUHOLDEOH
PHFKDQLVPVIRUVKDULQJDPRQJVWSDUWLHV%RWKLVVXHVUHTXLUHWREHDGGUHVVHGWRPDNHDQ\
FRPPXQLW\RISUDFWLFH&R3VXFFHVVIXO7KLUGSKDVHWZRW\SLFDOO\UHTXLUHVWKHUHWREHVRPH
IRUP RI IXQGLQJ DYDLODEOH WR VXSSRUW WKH DFWLYLWLHV DVVRFLDWHGZLWK WKH FRPPXQLW\ ,Q SKDVH
RQHWKLVLVOHVVRIDUHTXLUHPHQWDVWKH&R3LVRULHQWHGDURXQGDJLIWFXOWXUHEXWSKDVHWZR
FDQ WDNH WKH VKDSH RI DPXFKPRUH FRPPHUFLDO V\VWHP  &RPPHQWDWRUV RQ FROODERUDWLYH
FRPPXQLWLHVKDYHZDUQHGDJDLQVWFRPPHUFLDORSHUDWLRQV WKDWFDQGHELOLWDWHSKDVHRQHDQG
WZR
 6R IDU ZH KDYH EHHQ UHIHUULQJ ODUJHO\ WR WKH 6,03/( FRPPXQLW\  7KH 6,03/( VRIWZDUH
HQYLURQPHQWDVDQHQWLW\LVPRUHGLIILFXOWWRKDQGOH:LWKRXWDFRPPXQLW\RISUDFWLFHRUXVHU
EDVHLWKDVQROLIHRILWVRZQ,QDGGLWLRQLIWKH6,03/(HQYLURQPHQWLVRQO\IUHHDQGRSHQWR
8. +( 	 )( LQVWLWXWLRQV WKH VXLWH ZRXOG KDYH WR EH JLIWHG WR WKH &RPPXQLW\ XQGHU DQ
DSSURSULDWHOLFHQVH
7KHZD\IRUZDUGFDQEHVXPPDULVHGDVIROORZV
 3KDVHWKHFRPPXQLW\
 *RDOV
 (VWDEOLVKPHQW RI D FRPPXQLW\ DURXQG LQGLYLGXDOV FRPPXQLW\ PHPEHUV
FRPPLWWHGWR 
· WDNLQJ DQ DFWLYH UROH LQ VKDULQJ GHYHORSLQJ DQG GHSOR\LQJ WKH LGHDV
HPERGLHGLQVLPXODWHGWUDQVDFWLRQDO/HDUQLQJ 
· XVLQJWKH6,03/(HQYLURQPHQWLQWKHLUWHDFKLQJDQGVKDULQJIHHGEDFNDERXW
WKHXVHRIWKHVRIWZDUHVXLWHZLWKWKHRWKHUPHPEHUVRIWKHFRPPXQLW\
 (VWDEOLVKPHQW RI LQIUDVWUXFWXUH WR DOORZ WKH VKDULQJ RI LQIRUPDWLRQ DPRQJVW
FRPPXQLW\0HPEHUV
 'LVFRYHU LQGLYLGXDOV ZLWKLQ WKH FRPPXQLW\ WR WDNH RQ VSHFLILF UROHV HJ
PDLQWHQDQFHRIWKHVRIWZDUHVXLWH
 $FWLYLWLHV
 6KDULQJRIH[SHULHQFHV	UHVRXUFHVVRXUFHFRGHGRFXPHQWDWLRQHWF
 6RIWZDUHPDLQWHQDQFHEXJIL[LQJ
 )XUWKHUGHYHORSPHQWRIVRIWZDUHVXLWHSURYLGLQJWKHUHDUHSDUWLHVZLOOLQJWRWDNH
WKLVRQ
 'HYHORSPHQWRIKRVWZHEVLWH6LQFHWKH6,03/(SURMHFWLVUHTXLUHGWRPDLQWDLQD
SURMHFWZHEVLWHIRUDWOHDVW\HDUVIROORZLQJWKHHQGRIWKHSURMHFWWKHFRUHWHDP
KDYH FUHDWHG D VHSDUDWH ZHE VLWH WR DFW DW WKH IRFXV RI DOO IXWXUH FRPPXQLW\
DFWLYLWLHV VLWHG DWKWWSVLPSOHFRPPXQLW\RUJ 2Q WKLV VLWH WKH6,03/(SURMHFW
ZLOOJLIWWKHILQDO6,03/(HQYLURQPHQWUHOHDVHVRXUFHFRGHDQGGRFXPHQWDWLRQWR
WKH &RPPXQLW\ XQGHU FHUWDLQ UHVWULFWLRQV WRJHWKHU ZLWK VLPXODWLRQ EOXHSULQWV
DQGPDQ\RWKHUSURMHFWDQGRWKHUUHVRXUFHV7KLVKDVDOUHDG\WDNHQSODFH
 3KDVHIXUWKHUGHYHORSPHQW
 *RDOV
6HHNVRXUFHVRIIXQGLQJWRDOORZ
6,03/( 6HSWHPEHU 3DJHRI
 &RQFHQWUDWHGGHYHORSPHQWRIWKH6,03/(HQYLURQPHQWDERYHDQGEH\RQG
WKHSHUVRQDOLQYHVWPHQWRIFRPPXQLW\PHPEHUV
 (VWDEOLVK DQ ³RIILFLDO´ HQWLW\ WR RYHUVHH ERWK GHYHORSPHQW RI WKH VRIWZDUH
VXLWHDQGSURPRWHWKHXVHRI6LPXODWLRQ7UDQVDFWLRQDOOHDUQLQJ	XVHRIWKH
6RIWZDUHVXLWH6HH³7KH6,03/()RXQGDWLRQ´EHORZ
 $FWLYLWLHV
$VLQSKDVHRQHDQG
 ,QYHVWLQUHLPEXUVHLQGLYLGXDOVLQVWLWXWLRQVIRUFRQWULEXWLRQVWRWKHFRPPXQLW\
DVDZKROH
 5HSUHVHQW6,03/(HQYLURQPHQWWRLQYHVWRUVSRWHQWLDOFOLHQWV
 3RWHQWLDOO\SURYLGHVROXWLRQVIRUVLPXODWLRQWUDQVDFWLRQDOOHDUQLQJEDVHGRQ
WKH6,03/(HQYLURQPHQW
 7KH6,03/()RXQGDWLRQ
 $LP
 7KLVRUJDQL]DWLRQZRXOGEH UHVSRQVLEOH IRU FRQWLQXLQJGHYHORSPHQWRI WKHVRIWZDUH
VXSSRUWLQJH[LVWLQJSDUWLFLSDQWVDQGSURPRWLQJWKHXVHRI6,03/(
 6WUXFWXUH
 7KH)RXQGDWLRQZRXOGEHPDGHXSRID%RDUGZKRZRXOGKDYHRYHUDOOUHVSRQVLELOLW\
IRU 6,03/( 7KH %RDUG ZRXOG EH PDGH XS RI UHSUHVHQWDWLYHV WDNHQ IURP H[LVWLQJ
SDUWQHUVDQGLQWHUHVWHGSDUWLHV
 7KH)RXQGDWLRQZRXOGEHUHVSRQVLEOHIRU
 (VWDEOLVKLQJDSODQIRUSURYLGLQJWHFKQLFDOVXSSRUWIRUSDUWQHUV
 0DLQWDLQLQJDOORIWKHGRFXPHQWDWLRQSHUWLQHQWWRWKHVXSSRUWDQGGHYHORSPHQWRI
WKH6,03/(HQYLURQPHQWDQGWKHSHGDJRJLFLGHDVWKDWXQGHUSLQWKHV\VWHP
 6HHNLQJ LQYHVWPHQW LQ WKH 6,03/( (QYLURQPHQW ERWK LQ WHUPV RI ILQDQFLDO
LQYHVWPHQWDQG LQYHVWPHQWRISDUWQHUVH[LVWLQJDQGQHZ LQXVLQJ6,03/(LH
UROOLQJRXW6,03/(ZLWKLQDQLQVWLWXWLRQ
 (VWDEOLVKLQJDQG LPSOHPHQWLQJDURDGPDSIRUWKHFRQWLQXHGGHYHORSPHQWRIWKH
6,03/((QYLURQPHQW
 3URYLGLQJDIRUXPIRUDOOSDUWQHUVDQGLQWHUHVWHGSDUWLHVWRFROODERUDWHDQGVKDUH
WKHLUSURMHFWVIHHGEDFNDQGLGHDVZLWKHDFKRWKHU
 3URYLGLQJ KRVWLQJ VROXWLRQV DQGRU KHOSLQJ SDUWQHUV LQ HVWDEOLVKLQJ D KRVWLQJ
VROXWLRQ
 3URYLGLQJDGYLFHFRQVXOWDQF\WRSDUWQHUVDQGQHZSDUWQHUVRQEHVWSUDFWLFHV
 ,QWHUQDWLRQDO%RDUG
 ,Q WKH ILUVW LQVWDQFH WKH %RDUG ZRXOG EH PDGH XS RI ILUVW ZDYH SDUWLFLSDQWV DQG
IXQGHUV7KLVZRXOGLQFOXGH
 $ UHSUHVHQWDWLYH IURP -,6& DQG 8.&/( DV SULQFLSDO IXQGHUV RI WKH 6,03/(
SURMHFWDQGZKRKDYHDYHVWHGLQWHUHVWLQWKHRQJRLQJGHYHORSPHQWDQGXSWDNHRI
WKHVXLWH
 $UHSUHVHQWDWLYHIURPHDFKFXUUHQWSURMHFWSDUWQHU *ODPRUJDQ8:(:DUZLFN
6WUDWKFO\GH /DZ 6FKRRO 6WUDWKFO\GH $UFKLWHFWXUH 	 6RFLDO :RUN 	 6WLUOLQJ
VKRXOGWKH\ZLVKWREHUHSUHVHQWHG
 $ PHPEHU IURP 6WUDWKFO\GH¶V /7'8 DV WKH UHSUHVHQWDWLYH RI WKH FXUUHQW
'HYHORSPHQW7HDP3DUWQHU
 $WOHDVWWZRQRQODZUHSUHVHQWDWLYHVLQWHUHVWHGSDUWLHV
 $W OHDVW WKUHH SHUVRQV ZHOO H[SHULHQFHG LQ HLWKHU WKH VLPXODWLRQ 	 JDPLQJ
LQGXVWULHVRULQVLPXODWLRQ	JDPLQJUHVHDUFK
6,03/( 6HSWHPEHU 3DJHRI
 7KHUHZRXOGEHDQLQWHQWLRQWKDWWKH%RDUGEHPDGHXSRIDEDODQFHUDQJHRIVXEMHFW
UHSUHVHQWDWLYHV DQGZRXOGPRYH DZD\ IURP WKHZHLJKWLQJ WRZDUGV WKH GLVFLSOLQH RI
ODZWKDWLVFXUUHQWLQWKH6,03/(3URMHFW
 'HYHORSPHQW7HDP
 )RU WKH LPPHGLDWH IXWXUH WKH FXUUHQW GHYHORSPHQW WHDPZLOO UHPDLQ UHVSRQVLEOH IRU
PDLQWHQDQFHRIWKH6,03/(HQYLURQPHQWWKHSODWIRUP	WKHWRROV+RZHYHULQVSLWH
RI WKH SUREDEOH FRQWLQXLQJ LQYROYHPHQW RI WKH **6/ ZLWK 6,03/( LW LV KLJKO\
XQOLNHO\ WKDW WKH/HDUQLQJ7HFKQRORJLHV'HYHORSPHQW8QLWZRXOGEH LQDSRVLWLRQ WR
FRQWLQXHXQGHUWDNLQJWKDWUROH
 $SODQVKRXOGEHSXWLQSODFHIRU
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 8QLYHUVLW\RI6WUDWKFO\GH'HSWRI$UFKLWHFWXUH
 8QLYHUVLW\RI6WUDWKFO\GH*ODVJRZ6FKRRORI6RFLDO:RUN
 8QLYHUVLW\RI6WUDWKFO\GH**6/
 8QLYHUVLW\RI6WUDWKFO\GH'HSWRI0DQDJHPHQW6FLHQFH
 8QLYHUVLW\RI6WLUOLQJ6FKRRORI/DZ
 8QLYHUVLW\RIWKH:HVWRI(QJODQG%ULVWRO/DZ6FKRRO
 8QLYHUVLW\RI:DUZLFN6FKRRORI/DZ
 8QLYHUVLW\RI*ODPRUJDQ/DZ6FKRRO
 6,03/(FRUHWHDPUHYLHZ
6,03/( 6HSWHPEHU 3DJHRI
8QLYHUVLW\RI6WUDWKFO\GH'HSWRI$UFKLWHFWXUH
,QWURGXFWLRQ
7KH$UFKLWHFWXUHVLPXODWLRQUDQLQ WKHVHFRQGVHPHVWHURI WKHWK DQGILQDO\HDURI WKH8QLYHUVLW\RI
6WUDWKFO\GH¶V XQGHUJUDGXDWH $UFKLWHFWXUH SURJUDPPH LQ D PRGXOH FDOOHG 'HVLJQ 0DQDJHPHQW
3UDFWLFHZKRVHPDLQIRFXV LVFRQWUDFWXDOLVVXHVHQFRXQWHUHG LQFRQVWUXFWLRQSURMHFWV6,03/(ZDV
XVHGIRUWKHVHFRQGDVVLJQPHQWRIWKLVPRGXOHVWXGHQWVVSOLWLQWRJURXSVRIWRRNSDUWDQGRQH
WXWRUZDV UHVSRQVLEOH IRU EXLOGLQJ DQG UXQQLQJ WKH VLPXODWLRQ7KH VFHQDULRV LQYROYHG WKH VWXGHQWV
DFWLQJ DV SURMHFW DUFKLWHFWV RQ DQ PRQWK FRQVWUXFWLRQ SURMHFW 7KH OHFWXUHU WRRN RQ WKH UROHV RI
FOLHQW FRQWUDFWRU HWF 7KH VLPXODWLRQ UDQ IRU  ZHHNV DQG UHTXLUHG WKH FRPSOHWLRQ RI  GLVFUHWH
VFHQDULRVWKDWZHUHWREHFRPSOHWHGLQDVSHFLILFRUGHU7KHVWXGHQWVGLGQRWKDYHWRVXEPLWDZULWWHQ
SLHFH RI ZRUN EXW KDG WR SURYLGH IDLUO\ FRPSUHKHQVLYH ZULWWHQ DQVZHUV LQ RUGHU WR VXFFHVVIXOO\
FRPSOHWH HDFK VWDJH 7KH OHFWXUHU KDG D EDFNJURXQG LQ GHVLJQLQJ VLPXODWLRQ KDYLQJ XVHG LW IRU D
QXPEHURI\HDUV
%XLOGLQJWKHVLPXODWLRQ
7KH OHFWXUHU EHJDQ E\ LGHQWLI\LQJ VXLWDEOH VFHQDULRV DQG FRQWH[WV DQG WKLQNLQJ DERXW KRZ WKH
VFHQDULRVZRXOGEHGHOLYHUHG+H WKHQ IDFHG WKHFKDOOHQJHRI WU\LQJ WRSURJUDPPH WKLV LQZLWK WKH
DVVHVVPHQWVFKHGXOHIRUWKHPRGXOH7KHUHZHUHUHJXODUPHHWLQJVZLWK6,03/(SURMHFWVWDIIWRJHW
DVVLVWDQFHDQGDGYLFH±WKLVZRUNHGUHDOO\ZHOO7KHUHZHUHVRPHGLIILFXOWLHVLQVHWWLQJXSWKHWRROV±D
VPDOO OHDUQLQJFXUYHZDVLQYROYHG2QFHWKLVZDVRYHUFRPHWKLQJVZHUHUHODWLYHO\VLPSOH7KHWRROV
ZHUHVWUDLJKWIRUZDUGWRXVHDIWHUVHHLQJDFRXSOHRIH[DPSOHVDQGDIWHUVHHLQJLWEHLQJGHPRQVWUDWHG
DIHZWLPHVVRWRRZDVWKH1(',WWRRNDURXQGKRXUVRILQLWLDOSUHSDUDWLRQDQGXVHRIWKHWRROVWR
EXLOGWKHVLPXODWLRQ7KHUHZHUHQRWHFKQLFDOLVVXHVHQFRXQWHUHGLQGRLQJVR7KHKDQGERRNPDWHULDO
KDGEHHQYHU\KHOSIXO
5XQQLQJWKHVLPXODWLRQ
:KHQLWFDPHWRUXQQLQJWKHVLPXODWLRQWKHVFKHGXOLQJGLGQRWZRUNZHOO0DQDJLQJVFHQDULRVZDV
QRW HDV\ DQG WKH OHFWXUHU IHOW KH FRXOG KDYH EHHQ EHWWHU SUHSDUHG IRU LW 7KHUHZHUH RIWHQ D ORW RI
VWXGHQWVZDLWLQJWRJRRQWRWKHQH[WVWDJHZKRKDGQRW\HWUHFHLYHGWKHUHVSRQVHVRULQVWXFWLRQVWKH\
QHHGHGLQRUGHUWRGRVR4XLWHDELWRIRIIOLQHIHHGEDFNZDVUHFHLYHGDERXWWKLV:KHQKHUHDOL]HG
WKLVZDVFDXVLQJSUREOHPV WKH OHFWXUHU FKDQJHGKLV RQOLQHRIILFHKRXUV UXOH VR WKDW VWXGHQWVNQHZ
WKH\FRXOGH[SHFW WRJHWDUHVSRQVHDW OHDVWRQFHDGD\DQG WKDW UHVSRQVHVZRXOGEHRFFXUULQJDW
FHUWDLQ WLPHV 7KLV GLG QRW TXLWH ZRUN KRZHYHU PDLQO\ DV LW ZDV GLIILFXOW WR NQRZ DW ZKDW WLPHV
VWXGHQWVZRXOGEHZRUNLQJDQGZKLFKWLPHVZRXOGEHRIXVHWRWKHP
$IHZRI WKHDVVHVVPHQWSRLQWVKDG WREHUHVFKHGXOHG WR ILW LQZLWKRWKHUZRUN WKHVWXGHQWVKDG WR
FRPSOHWH7KLVKDGDQHJDWLYHLPSDFWRQDQXPEHURIJURXSVZKR LWZDV IHOW ORVWPRPHQWXP7KH
OHFWXUHUIHOWWKDWJURXSVZKRKDGPDQDJHGWRNHHSZLWKLQ WKHRULJLQDOVFKHGXOHKDGXQGHUVWRRG WKH
QDWXUHRIDVVHVVPHQWEHWWHUDQGKDGWDNHQLQDORWPRUHNQRZOHGJHRIFRQWUDFWXDOLVVXHV7KHYHU\
ILUVW VFHQDULR KDG WDNHQ WRR ORQJ WR FRPSOHWH VWXGHQW XQIDPLOLDULW\ZLWK WKH V\VWHPPD\ KDYH KDG
VRPHWKLQJ WRGRZLWK WKLV7KH\KDGEHHQ WROG WKLVZRXOGEH WKHKDUGHVW WDVNEXW WKH OHFWXUHU IHOW
PD\EHKHFRXOGVSHQWPRUH WLPH LQ WKH LQLWLDO WUDLQLQJVHVVLRQH[SODLQLQJZKDW WKH\VKRXOGH[SHFW
7KH OHFWXUHU ZDQWHG VWXGHQWV WR ZRUN DV D JURXS DQG UHVSRQG DV D JURXS EXW WKLV GLGQ¶W DOZD\V
KDSSHQ±PDQ\VWXGHQWVZHUHZRUNLQJLQGLYLGXDOO\RQFHUWDLQRIWKHVFHQDULRV'HVSLWHWKLVDOOJURXSV
FRPSOHWHGRQWLPHDQGLQDVDWLVIDFWRU\ZD\
*HQHUDOFRPPHQWV
7KH OHFWXUHUIHOW WKDWWKH LPSDFWRQ OHDUQLQJKDGEHHQYDOXDEOH+HIHOW WKDWVWXGHQWVZRXOGQRZEH
PRUH SUHSDUHG IRU WDFNOLQJ LVVXHV UDLVHG ZLWKLQ WKH VLPXODWLRQ LQ WKHLU SURIHVVLRQDO SUDFWLFH DQG
IHHGEDFNIURPVWXGHQWVFRQILUPHGWKLV
+HKDGQRWUHDOL]HGKRZPXFKZRUNZRXOGEHUHTXLUHGLQUXQQLQJWKHVLPXODWLRQXQWLOLWZDVZHOOXQGHU
ZD\+HIHOWKHVKRXOGKDYHDQWLFLSDWHGPRUHRIWKHUHVSRQVHVWKDWKHUHFHLYHGDQGWKDWWKHUHZHUH
PDQ\RUJDQL]DWLRQDOLVVXHVWRDGGUHVV,QWKHIXWXUHKHSODQVWRUXQWKHVLPXODWLRQRYHUORQJHUSHULRG
ZLWK IHZHUVFHQDULRVDVNLQJVWXGHQWV WRFRPSOHWHDWDFHUWDLQ WLPHRIZHHNVR WKDW WKH\JHWTXLFN
6,03/( 6HSWHPEHU 3DJHRI
UHVSRQVHV +H ZLOO PDNH XVH RI DQRWKHU PHPEHU RI VWDII HJ D UHVHDUFK VWXGHQW WR PDQDJH WKH
UHVSRQVHV7KHUHLVWKHSRWHQWLDOWRLQFRUSRUDWHPRUHJUDSKLFDOHOHPHQWVLQWRWKHVLPXODWLRQWRPDNHLW
DELWULFKHUHJVWLOOLPDJHVDQGYLGHRWKDWZRXOGDGGPRUHUHDOLVP+HLVFXUUHQWO\FRQVLGHULQJWKHXVH
RI6,03/(VLPXODWLRQVHOVHZKHUHLQWKHXQLYHUVLW\*LYHQWKHQDWXUHRIWKHVHVFHQDULRVRQFRQWUDFWXDO
LVVXHV WKHUH PD\ EH DQ RSSRUWXQLW\ WR UXQ LW ZLWK PXOWLSURIHVVLRQDO JURXSV RI VWXGHQWV HJ ODZ
VWXGHQWVDQGDUFKLWHFWXUHVWXGHQWV
7KHOHFWXUHU¶VDGYLFHIRUIXWXUHXVHUVRI6,03/(ZRXOGEHWRVFKHGXOHDQGRUJDQL]HZKDWZLOOKDSSHQ
DV IDU DV SRVVLEOH LQ DGYDQFH SUHSDUH UHVSRQVHV LQ DGYDQFH SURJUDPPH VXIILFLHQW WLPH IRU
UHVSRQGLQJDQGWRLQIRUPVWXGHQWVIXOO\DWWKHRXWVHWDVWRKRZWKHSURMHFWLVWREHWDFNOHG
6,03/( 6HSWHPEHU 3DJHRI
8QLYHUVLW\RI6WUDWKFO\GH*ODVJRZ6FKRRORI6RFLDO:RUN
,QWURGXFWLRQ
7KH6RFLDO:RUNVLPXODWLRQZDVWRWDNHSODFHRQDZHHNPRGXOHRQWKH*ODVJRZ6FKRRORI6RFLDO
:RUN¶V XQGHUJUDGXDWH SURJUDPPH RQ WKH 8QLYHUVLW\ RI 6WUDWKFO\GH¶V -RUGDQKLOO FDPSXV 7KH
VLPXODWLRQZDVWREHGHVLJQHGDQGUXQE\WZRPHPEHUVRIVWDIIDQGWKHUHZHUHWREHWKUHHSDUWVWR
WKHVLPXODWLRQWKDWZRXOGUXQFRQVHFXWLYHO\GXULQJWKHVHFRQGVHPHVWHURIWKHILUVW\HDURIWKHGHJUHH
7KH OHFWXUHUV KDG SUHYLRXVO\ GHYHORSHG VRPH UHXVDEOH OHDUQLQJ REMHFWV IRU D SUHYLRXV FRKRUW RI
VWXGHQWV DQG LW ZDV RQ WKHVH WKDW WKH VLPXODWLRQ ZDV WR EH EDVHG 7KH OHFWXUHUV KDG SUHYLRXV
H[SHULHQFHRIXVLQJVFHQDULRVLQWKHLUWHDFKLQJDQGZHUHZHOOYHUVHGLQXVLQJSUREOHPEDVHGOHDUQLQJ
3%/DSSURDFKHV
%XLOGLQJWKHVLPXODWLRQ
7KH OHFWXUHUV KDG EHHQ ZRUNLQJ LQ FORVH SDUWQHUVKLS ZLWK SUDFWLWLRQHUV IURP:HVW 'XQEDUWRQVKLUH
/RFDO $XWKRULW\ 'HSDUWPHQW RI 6RFLDO:RUN ZLWK D YLHZ WR PDNLQJ WKH VLPXODWLRQ DV FORVH WR WKH
H[SHULHQFHRID UHDO VRFLDOZRUNHUDQGDFFRUGLQJO\PXFK WLPHZDV VSHQWEXLOGLQJXS UHODWLRQVKLSV
ZLWKWKHVWDIIWKHUH:HVW'XQEDUWRQVKLUHXVHVDFDVHPDQDJHPHQWV\VWHPWRPDQDJHFOLHQWGDWDDQG
WKH OHFWXUHUV ZRQGHUHG ZKHWKHU WKHUH FRXOG EH VRPHWKLQJ VLPLODU UHSOLFDWHG ZLWKLQ WKH 6,03/(
DSSOLFDWLRQ0HPEHUVRIWKH6,03/(FRUHWHDPIURP6WUDWKFO\GHPHWZLWKWKHQHFHVVDU\,7VWDIIDQG
VRFLDOZRUNSURIHVVLRQDOVDWWKHDXWKRULW\WRGLVFXVVWKLVSRVVLELOLW\DQGWKHUHZDVDOHQJWK\SHULRGRI
QHJRWLDWLRQEHWZHHQWKHWZRSDUWLHV,QWKHHQGWKHLGHDZDVQRWUHDOLVHGDQGWKHOHFWXUHUVDJUHHWKDW
RQUHIOHFWLRQSHUKDSVLWZDVDQXQUHDOLVWLFZLVKDQGSHUKDSVWLPHKDGEHHQZDVWHGWU\LQJWRDFKLHYH
WKLVWKRXJKDUJXDEO\KDYLQJVXFKDWKLQJLQSODFHPD\KDYHPDGHIRUDPRUHUHDOLVWLFVLPXODWLRQRI
VRFLDOZRUNSUDFWLFH7KHOHFWXUHUVQRZIHHOWKDWSHUKDSVWKHFRUHWHDPPLJKWKDYHGLVFXVVHGPRUH
IXOO\WKHGLIILFXOWLHVWKDWDWWHPSWLQJVRPHWKLQJVRDPELWLRXVPLJKWFDXVH
%HIRUH WKHVXPPHUEUHDN WKH OHFWXUHUV IHOW WKLQJVZHUHJRLQJZHOO7KH OHFWXUHUVEHJDQZRUNLQJ LQ
0DUFK WR SURGXFH WKH DGGLWLRQDO UHVRXUFHV IRU WKH VLPXODWLRQ 7KLV ZRUN FRQWLQXHG ULJKW XS WLOO WKH
EHJLQQLQJRI WKHVHPHVWHU LQ6HSWHPEHU7KHILUVWVLPXODWLRQZDVGXH WR WDNHSODFH LQ2FWREHUDQG
OHFWXUHVZHUHGHOLEHUDWHO\VFKHGXOHGIRUHDUO\LQWKHWHUPWRHQVXUHWKDWWKHUHZDVWLPHWRGHDOZLWK
DQ\JOLWFKHVWKDWPLJKWDULVHZKHQLWFDPHWLPHWRUXQWKHVLPXODWLRQZKLOHDGHFLVLRQZDVPDGHWR
VWDUWWKHVLPXODWLRQHOHPHQWRIWKHWHDFKLQJDVODWHDVSRVVLEOH7KHOHFWXUHUVKDGWKRXJKWWKDWWKH\
ZRXOG EH JLYHQ H[WHQVLYH WUDLQLQJ LQ WKH SURFHVV RI XVLQJ WKH WRROV WR XSORDG WKH VLPXODWLRQ DQG
WUDLQLQJRQWKHSODWIRUPWRGHOLYHUDQGPDQDJHWKHVLPXODWLRQDQGWKDWWKH\ZRXOGEHRIIHUHGKHOSLQ
SDUWLFXODU LQ GHVLJQLQJ D µPDS¶$FFRUGLQJ WR WKH OHFWXUHUV WKLV QHYHU KDSSHQHG  $FFRUGLQJ WR WKH
UHOHYDQWPHPEHUVRIWKHFRUHWHDPLWVHHPHGWKDWWKHOHFWXUHUVZHUHKDSS\WRSURFHHGZLWKWKHOHYHO
RIVXSSRUWWKDWZDVRQRIIHU$QDGPLQLVWUDWLYHDVVLVWDQWIURPWKH6FKRRORI6RFLDO:RUNZKRKDGD
EDFNJURXQG LQ VRIWZDUH HQJLQHHULQJ ZDV EURXJKW RQ ERDUG WR DVVLVW 7KH DVVLVWDQW ZRUNHG FORVHO\
ZLWKRQHRIWKHOHFWXUHUVWKHOHFWXUHUSURYLGLQJSHGDJRJLFDOVXSSRUWZKLOHWKHDVVLVWDQWWULHGWRZRUN
ZLWKWKHWRROVZLWKWKHFRUHWHDPLQYLWLQJWKHDVVLVWDQWWRMRLQWKHPLQWKH**6/,QVSLWHRIWKLVWKH
VLPXODWLRQVZHUHQHYHUIXOO\XSORDGHGWRWKHSODWIRUP
5XQQLQJWKHVLPXODWLRQV
%HIRUH UXQQLQJHDFKRI WKH WKUHHVKRUW VLPXODWLRQV WKH OHFWXUHUVZHUHQHYHUTXLWHVXUHZKHWKHU WKH
VLPXODWLRQZRXOGEH LQDVWDWH WKDWZRXOGDOORZWKHPWRUXQ LWDQGRQHRI WKHOHFWXUHUVZDVXQVXUH
KRZWRXVHLWDVDVLPXODWLRQ7KHVHFRQGVLPXODWLRQVXIIHUHGDVLPLODUIDWH)RUWXQDWHO\WKHOHFWXUHUV
KDG D FRQWLQJHQF\ SODQ WKDW LQYROYHG XVLQJ WKHPDWHULDOV GHYHORSHG IRU WKH6,03/( VLPXODWLRQ LQ
:HE&7%\WKHWLPHLWFDPHWRUXQWKHWKLUGDQGILQDOVLPXODWLRQ6,03/(ZDVUHDG\WRXVHEXWWKH\
IHOWWKDWE\WKHQWKH\ZHUHPRUHWKDQKDOIZD\WKURXJKWKHPRGXOHDQGXVLQJLWDWVXFKDODWHVWDJH
PLJKW FRQIXVH WKH VWXGHQWV  2Q WKH SRVLWLYH VLGH WKH OHFWXUHUV KDG VXFFHVVIXOO\ XSORDGHG DOO WKH
PDWHULDOVGHVLJQHGWKH1('KDGGRQHDIXOOUXQWKURXJKZLWKSDUWQHUVEDVHGDWDQRWKHUFDPSXVEXW
WKHQHQFRXQWHUHGDVHUYHUVLGHSUREOHPFORVHWRWKHSHULRGRILPSOHPHQWDWLRQ
*HQHUDOFRPPHQWV
%RWKOHFWXUHUVWKRXJKWDWWKHRXWVHWWKDWWKHLUUROHZRXOGEHWKDWRISURYLGLQJDFDGHPLFPDWHULDOVWREH
ORDGHG RQ WR 6,03/( 7KH\ WKRXJKW WKH\ ZRXOG QRW KDYH WR EH DFWLYHO\ LQYROYHG LQ WKH WHFKQLFDO
6,03/( 6HSWHPEHU 3DJHRI
DVSHFWV RI JHWWLQJ WKH VLPXODWLRQ XS DQG UXQQLQJ :KDW WUDQVSLUHG GLIIHUHG KXJHO\ IURP WKLV
H[SHFWDWLRQ DQG WKH\ DGPLW WKDW SHUKDSV WKH\¶G KDG WKHZURQJ H[SHFWDWLRQ RI WKHLU UROH DQG RI WKH
WHFKQLFDO VXSSRUW WKH\ZRXOG UHFHLYH IURPWKHFRUH WHDP7KH\ UHIOHFWHG WKDWSHUKDSV WKH\KDGQRW
DVNHGWKHULJKWTXHVWLRQVRUPDGHWKHULJKWGHPDQGVLQWKHHDUO\VWDJHVSRVVLEO\EHFDXVHWKH\GLGQ¶W
\HWXQGHUVWDQGTXLWHZKDWWRH[SHFWIURPWKHVRIWZDUHRUZKDWLWZRXOGEHOLNHWRZRUNZLWK7KH\IHOW
WKDWWKH\KDGEHHQDEDQGRQHGWRJHWRQZLWKWKLQJVZLWKRXWWKHQHFHVVDU\H[SHUWLVHWRGRVRDQGIHOW
WKDW WKH\ VKRXOG QRW KDYH EHHQ H[SHFWHG WR KDYH WKLV H[SHUWLVH EHLQJ HGXFDWRUV UDWKHU WKDQ
WHFKQLFLDQV7KRXJK UHVSRQVHV WRTXHULHVSXW WR WKHFRUH WHDPZHUH IRUWKFRPLQJ VRPHWLPHV LW IHOW
OLNHWKH\ZHUHUHFHLYLQJRQO\SDUWLDODQVZHUVDQGWKH\QHYHUIHOWWKDWWKDWWKH\KDGDFOHDULGHDRIZKDW
WKHLUVLPXODWLRQZRXOGORRNOLNHLQ6,03/(7KHOHYHORIVXSSRUWZDVQRWDWDOHYHOWKDWWKHOHFWXUHUV
IHOWWKH\QHHGHGQRUDWWKHOHYHOWKH\KDGH[SHFWHGRQMRLQLQJWKHSURMHFW
6LQFH WKH IDLOXUH RI WKH VLPXODWLRQV 6,03/( KDV EHHQ GHPRQVWUDWHG YLD YLGHR OLQN DW &ULFKWRQ
&DPSXV ZKHUH VRPH RI WKH VRFLDO ZRUN XQGHUJUDGXDWH VWXGHQWV DUH EDVHG DQG KDVPHW ZLWK D
IDYRXUDEOH UHVSRQVH 7KH VFKRRO KDV EHHQ YHU\ LPSUHVVHG E\ ZKDW WKH WXWRUV DUH GRLQJ ZLWK WKH
PRGXOH+RZHYHUWKHOHFWXUHUVDUHXQVXUHDVWRZKHWKHUZKDWWKH\DUHGRLQJLVDFWXDOO\DVLPXODWLRQ
DVVXFKDQGKDYHQRWHGWKDWJLYHQWKDWWKHLUVWXGHQWVDFWXDOO\JHWWKHFKDQFHWRZRUNZLWKOLYHFOLHQWV
PD\EHWKHLUQHHGWRSDUWLFLSDWHLQDVLPXODWLRQH[HUFLVHLVQRWJUHDW+DYLQJVDLGWKLVWKHZRUNGRQH
E\ WKHVWXGHQWVZLWK WKHUHVRXUFHVKDVEHHQ LPSUHVVLYHDQG WKH\KDYHHQJDJHGYHU\ZHOOZLWK WKH
PDWHULDOVWRWKHH[WHQWWKHGHSDUWPHQWZLOOEHWHDFKLQJVHYHUDOIXUWKHUPRGXOHVLQWKLVPDQQHULQWKH
FRPLQJDFDGHPLF\HDU
6,03/( 6HSWHPEHU 3DJHRI
8QLYHUVLW\ RI 6WUDWKFO\GH **6/ &LYLO &RXUW $FWLRQ DQG 3HUVRQDO
,QMXU\1HJRWLDWLRQ3URMHFWV
$ WRWDO RI VL[ VLPXODWLRQV ZHUH UXQ DW WKH **6/ ± &RQYH\DQFLQJ 6DOH &RQYH\DQFLQJ 3XUFKDVH
3ULYDWH&OLHQW3HUVRQDO,QMXU\&LYLO&RXUW$FWLRQDQG3UDFWLFH0DQDJHPHQW 7ZRSURMHFWVRQO\ZHUH
VHOHFWHG IRUDQDO\VLVJLYHQ WKDWIXUWKHUIRFXVRQ**6/SURMHFWVZRXOGKDYHVNHZHGWKHHYDOXDWLYH
IHHGEDFNIRUWKH6,03/(SURMHFWDVDZKROH
&LYLO&RXUW$FWLRQ
,QWURGXFWLRQ
7KH &LYLO &RXUW $FWLRQ VLPXODWLRQ UDQ RQ WKH 'LSORPD RI /HJDO 3UDFWLFH FRXUVH DW WKH *ODVJRZ
*UDGXDWH6FKRRORI/DZLQ'HFHPEHU)HEUXDU\$WRWDORIVWXGHQWVZHUHVSOLWLQWRILUPV
RI IRXU PHPEHUV HDFK ZLWK VWXGHQWV WDNLQJ WKH UROH RI ODZ\HU ZLWKLQ WKH ILUP 7KLV SDUWLFXODU
WUDQVDFWLRQZDV DSDLUHGRUDGYHUVDULDO WUDQVDFWLRQZLWKSDLUVRI ILUPVQHJRWLDWLQJ7KHSURMHFWZDV
EXLOWDQGUXQE\RQHVHQLRUOHFWXUHU%DUWRQDQGDQHOHDUQLQJFRQVXOWDQW0F.HOODUZKRWRRNRQDOO
RWKHUUROHVZLWKLQWKHVLPXODWLRQGXULQJLWVOLIHF\FOH$UHVHDUFKDVVLVWDQWKHOSHGZLWKDGPLQLVWUDWLYH
WDVNVUHODWHGWRWKHEXLOGLQJRIWKHVLPXODWLRQ7KHVLPXODWLRQVFHQDULRVKDGDGHJUHHRIYDULDWLRQEXW
DOOLQYROYHGFODLPVRYHUWKHSD\PHQWRIDQLWHPRUVHUYLFH6LPLODUVLPXODWLRQVKDGEHHQUXQDW**6/
E\ WKHVDPHWXWRUVGXULQJSUHYLRXV\HDUVXVLQJD WUDQVDFWLRQDO OHDUQLQJHQYLURQPHQW 7/()RUWKH
WXWRUV6,03/(ZDVDQHZZD\RIZRUNLQJ7KHVWXGHQWVHQJDJHGLQWKLVWUDQVDFWLRQZHUHDOVRXVLQJ
6,03/(IRUIRXURWKHUSURMHFWVWKDWHLWKHUSUHFHGHGRUUDQFRQFXUUHQWO\ZLWKWKLVRQHVRRQVWDUWLQJLW
WKH\ZHUHTXLWHIDPLOLDUZLWKWKHVRIWZDUH
%XLOGLQJWKHVLPXODWLRQ
,QLWLDOO\OHFWXUHUVIHOWWKHUHZHUHVRPHWKLQJVWKDWZHUHQRWLQWXLWLYHDERXWXVLQJWKHWRROVEXWDIWHUD
IHZDWWHPSWVWKH\VRRQOHDUQHGZKDWWRGR7KHUHZHUHVWLOODIHZEXJVWREHVRUWHGRXWDQGWKHVH
ZHUHUHSRUWHGDQGIL[HG)RUWKHVHOHFWXUHUVZKRKDGFUHDWHGDQGXVHGVLPXODWLRQVLQWKHSDVWXVLQJ
6,03/(UHTXLUHGWKHPWRPRYHDZD\IURPWKHLGHDRIDIORZFKDUWWRWKDWRIWKH1('ZKLFKZDVQRW
SUREOHPDWLF IRU WKHP SRVVLEO\ EHFDXVH RI WKHLU DZDUHQHVV RI VLPXODWLRQ WHUPLQRORJ\ 7KHUH ZDV
KRZHYHUTXLWHDELWRIµXQOHDUQLQJ¶WRGR&RQVWUXFWLQJWKHILUVW1('WRRNWKUHHRUIRXUSDVVHVWRJHWLW
H[DFWO\ ULJKW ,W UHTXLUHG WKHPWRZRUNRXWKRZWRVSHFLI\ WKHLUH[LVWLQJVLPXODWLRQIURPWKHSUHYLRXV
LQFDUQDWLRQRIWKHWUDQVDFWLRQDOOHDUQLQJHQYLURQPHQW7/(XVLQJWKHQHZVRIWZDUH&RQVWUXFWLQJWKH
1('WRRN WZRSHRSOH WZRGD\VZLWKPXFKRIWKLV WLPHWDNHQXSE\JHWWLQJ WRNQRZKRZWRXVH WKH
WRROV  +HOS IURP WKH 6,03/( WHDP ZLWK WDVNV VXFK DV XSORDGLQJ GRFXPHQWV ZDV UHTXLUHG RQ
RFFDVLRQ DQG DVVLVWDQFH ZDV DOVR UHTXLUHG IRU PRUH FRPSOLFDWHG WDVNV VXFK DV GHDOLQJ ZLWK
GRFXPHQWV WKDW FRQWDLQHGJUDSKLFVRU FDOFXODWHGYDULDEOHV IRURWKHUFDOFXODWLRQV7KH\ IHOW WKDWRQH
WKLQJWKDWPLJKWKDYHPDGHWKHWRROVHDVLHUWRXVHZRXOGEHDIDFLOLW\IRUGUDJJLQJDQGGURSSLQJLWHPV
ZLWKLQWKH1('7KHYHUVLRQRIWKHWRROVXVHGE\WKHVHOHFWXUHUVZRUNHGLQDIDLUO\VHTXHQWLDOPDQQHU
ZKHUH LW PLJKW EH KHOSIXO WR KDYH KDG D VOLJKWO\ PRUH IUHH IRUP ZD\ RI GRLQJ WKLQJV ,W VKRXOG
KRZHYHUEHERUQHLQPLQGWKDWWKH**6/&LYLOWUDQVDFWLRQLVRQHRIWKHPRVWFRPSOH[GHYLVHGZLWKLQ
WKH6,03/(SURMHFW
7KHVLPXODWLRQZDVGXHWRUXQLQ-DQXDU\DQGHYHQWKRXJKWKHSURMHFWKDGEHHQLQWKHSODQQLQJVLQFH
-XQH LWZDVVWLOOD UXVK WRJHW LWILQLVKHG LQ WLPH'HSOR\PHQWZDVGRQH LQ1RYHPEHUDQG WKHUHDIWHU
WKHUHZDVDJUHDWGHDORIHUURUWHVWLQJWRFRPSOHWH7KLVZDVDORWRIZRUNIRURQHRIWKHOHFWXUHUVDQG
DUHVHDUFKDVVLVWDQWZKRVSHQWPXFKWLPHFKHFNLQJIRUPDWVFKHFNLQJFRUUHFWGRFXPHQWVZRXOGEH
UHOHDVHG HQVXULQJ QRWKLQJ ZDVPLVVLQJ DQG WKDW GRFXPHQW YDULDEOHV DQG GDWHV ZHUH FRUUHFW DQG
PDGHVHQVH7KH\V\VWHPDWLFDOO\ZHQW WKURXJK WKHSURFHVVRI UHOHDVLQJHYHU\GRFXPHQW WRHQVXUH
WKDWHYHU\WKLQJZDVLQSODFH6XSSRUWVWDIIUHSRUWHGRQDQ\SUREOHPVWKDWUHTXLUHGDWWHQWLRQDQGWKH
VLPXODWLRQZHQWWKURXJKVHYHUDOLWHUDWLRQVEHIRUHOHFWXUHUVZHUHVDWLVILHGWKDWLWZRXOGUXQZHOO:KDW
PDGHPDWWHUV VRPHZKDW GLIILFXOW DQG UDWKHU WLPH FRQVXPLQJZDV WKDW LQ WKLV SURMHFW WKHUHZHUH LQ
HIIHFW  GLIIHUHQW VLPXODWLRQV 7KLVPHDQW WKDW 1('V DQG  YDULDEOH VHWV ZHUH UHTXLUHG 7KH
UHDVRQ IRU LQFRUSRUDWLQJ WKLV GHJUHH RI YDULDELOLW\ZDV WR HQVXUH WKDW WKHUHZRXOG EH OLWWOH FROOXVLRQ
EHWZHHQILUPVE\JHWWLQJWKHPWRZRUNRQGLIIHUHQWVFHQDULRV7KHODUJHQXPEHURISHUPXWDWLRQVRIWKH
VLPXODWLRQPHDQW WKDW WHVWLQJ WRRN UDWKHU ORQJHU WKDQ LWPLJKWRWKHUZLVHKDYHGRQHDQGDFFRUGLQJO\
6,03/( 6HSWHPEHU 3DJHRI
HUURUIL[LQJ ZDV DOVR ZDV UDWKHU D WLPHFRQVXPLQJ RSHUDWLRQ 7KLV LV D NH\ LVVXH LQ WKH GHVLJQ RI
VLPXODWLRQV LQFRUSRUDWLQJ YDULDELOLW\ OHDGV WR DQ LQFUHDVHG ZRUNORDG IRU WKH SHUVRQ FUHDWLQJ DQG
DGPLQLVWHULQJ WKH VLPXODWLRQ WKRXJK LW XQGRXEWHGO\ OHQGV DGGHG DXWKHQWLFLW\ WR WKH WRWDO JURXS RI
VLPXODWLRQVEHLQJSHUIRUPHGE\WKHFODVV
2QH RI WKH FKDOOHQJHV RI GHVLJQLQJ WKH VLPXODWLRQ ZDV GRYHWDLOLQJ LW ZLWK WXWRULDOV OHFWXUHV DQG
DVVHVVPHQW7KLVUHTXLUHVDORWRIFDUHIXOFRQVLGHUDWLRQ7KLVSDUWLFXODUSURMHFWZDVGHVLJQHGVRWKDW
VWDJHVZHUHSHUIRUPHGDZHHNEHKLQGWKHWDXJKWFODVVHVRQWKHVDPHVWDJHDQGWKHVLPXODWLRQZDV
VWUXFWXUHG WRJLYHVWXGHQWVSUDFWLFH LQDVSHFWVRI OHJDOSUDFWLFH WKDWGLGQRW UHFHLYHPXFKSURILOH LQ
WXWRULDOV 7R DGGUHVV WKLV RQOLQH IRUXPV ZHUH SURYLGHG WKDW DOORZHG WKH VWXGHQWV WR DVN VSHFLILF
TXHVWLRQVWRJXLGHWKHPWKURXJKWKHVLPXODWLRQ
5XQQLQJWKHVLPXODWLRQ
7KHVLPXODWLRQUDQ-DQXDU\±0DUFKDQGLWZHQWIDLUO\VPRRWKO\LQLWLDOO\$OOUHTXLUHGGRFXPHQWV
ZHUHUHOHDVHGRQWLPH)XUWKHURQLQWKHSURMHFWWKHUHZHUHWLPHVZKHQWKHUHVSRQVHWLPHIRUVWXGHQWV
DQG VWDIIZDV UHDOO\ VORZ DQG WKLV ODVWHG D FRXSOH RI GD\V 7KHUH ZHUH RFFDVLRQDO EUHDNGRZQV RI
FRPPXQLFDWLRQEHWZHHQILUPVUHODWHGWRYDULDEOHVLQEOXHSULQWVWKDWKDGEHHQLQSXWLQFRUUHFWO\XVXDOO\
FDXVHGE\VLPSOHW\SRHUURUV
7KHEDVLFFRPPXQLFDWLRQRIGRFXPHQWVEHWZHHQFKDUDFWHUVDQGILUPVZRUNHGZHOODVGLGWKHUHOHDVH
RI GRFXPHQWV ZKLFKPDGH LW HDV\ WRPDQDJH  ILUPV DQG WKLUW\IRXU VLPXOWDQHRXV WUDQVDFWLRQV
0DQDJLQJFULWLFDOHYHQWVDQGEORFNUHOHDVHRIGRFVZDVHDVLHUWKDQLWKDGEHHQLQWKHHDUOLHU7/(DQG
LWZDVQRZ SRVVLEOH WR UHOHDVH WRHYHU\ ILUPHLWKHU V\QFKURQRXVO\RU LQGLYLGXDOO\:KDWZDVVOLJKWO\
SUREOHPDWLFZDV WKH IUHTXHQWQHHGWRHGLWDGRFXPHQWEHIRUHVHQGLQJZKLFKUHTXLUHGVHYHQVWHSV
$QRWKHUVOLJKWO\DZNZDUGDVSHFWZDVWKDWZKHQZULWLQJUHSOLHVOHFWXUHUVZRXOGRIWHQKDYHWRSULQWRXW
WKHOHWWHUWKH\KDGUHFHLYHGIURPWKHILUPDQGNHHSLWRQGHVNDVDJXLGH,WZRXOGEHJRRGWREHDEOH
WRKDYHWKHVHWKLQJVRSHQDWVDPHWLPHRQWKHVFUHHQ
&RPPXQLFDWLRQZLWKLQILUPVZDVJRRGXSWRDSRLQW,WZDVIRXQGWKDWVWXGHQWVWHQGHGWRXVHRWKHU
IRUPVRIFRPPXQLFDWLRQEH\RQG6,03/(HJWH[WVHPDLODQGIDFHWRIDFHGLVFXVVLRQLQLWVHOIQREDG
WKLQJ $W WKH WUDLQLQJ DFWLYLW\ VWXGHQWV ZHUH VKRZQ KRZ WR XSORDG GRFXPHQWV EXW PD\EH WKHUH
QHHGHGDOVRWREHVRPHHPSKDVLVSODFHGRQ6,03/(¶VXWLOLW\IRUGUDIWLQJGRFXPHQWVDVDJURXSDVDW
WKHPRPHQWJURXSVDUHRQO\XVLQJLWWRVHQGUDWKHUWKDQWRGRGUDIWLQJ2QHUHDOVXFFHVVZDVWKHVHW
RIWHPSODWHVWKDWZHUHSURYLGHGWRDOORZVWXGHQWVWRSURGXFHIRUPVDQGOHWWHUV
*HQHUDOFRPPHQWV
)URPWKHSRLQWRIYLHZRIWKHOHFWXUHUVZKRZHUHWREXLOGDQGUXQWKLVVLPXODWLRQWKHGHYHORSPHQWRI
WKH 6,03/( SODWIRUPZDV ERUQH RI D QHHG WR GLVSRVH RI WKH UHTXLUHPHQW IRU WHFKQLFDO DVVLVWDQFH
HYHU\WLPHDQHZVLPXODWLRQZDVUHTXLUHG3ULRUWR6,03/(WKHOHFWXUHU¶VUROHZDVTXLWHGLIIHUHQW+H
RUVKHZRXOGODUJHO\GHYHORSWKHEDVLFUHVRXUFHVIRUWKHVLPXODWLRQLHOHWWHUVDQGWHPSODWHV7KH\
ZRXOG WKHQ VXSSO\ D JHQHUDO VSHFLILFDWLRQ RI DFWLRQV DQG W\SHV RI FRUUHVSRQGHQFH DV ZHOO DV WKH
QHFHVVDU\OLQNVEHWZHHQILUPVDQGFOLHQWVWRWKHWHFKQLFDOGHYHORSPHQWWHDPZKRKDGWRGHYHORSWKH
V\VWHPWKDWDOORZHGWKLVDOORIWKHVHHOHPHQWVWRLQWHUDFW1RZZLWKWKHWRROVDQGSODWIRUPLQSODFH
WKH OHFWXUHUV FRXOG DFWXDOO\ GHVLJQ WKH VLPXODWLRQ WKHPVHOYHV ZLWKRXW UHO\LQJ RQ PDMRU WHFKQLFDO
LPSOHPHQWDWLRQE\SURJUDPPHUV$IWHUKDYLQJVXFFHVVIXOO\UXQ WKHVLPXODWLRQ WKLV\HDU WKH OHFWXUHUV
QRZKDYHDVWRFNRIUHSOLHVDQGRWKHUUHVRXUFHVWKDWZLOOPDNHUXQQLQJWKHVLPXODWLRQDJDLQQH[W\HDU
PXFKHDVLHUZLWKOLWWOHRIWKHHIIRUWWKDWZDVUHTXLUHGLQWKLVLWHUDWLRQ
2QHWKLQJWKDWZDVGLVDSSRLQWLQJDERXW6,03/(ZDVWKDWWKHUHZDVQRZQRFRPPRQFDOHQGDUDFURVV
DOOVLPXODWLRQVZKLFKPHDQWVWXGHQWVDUHPXFKOHVV OLNHO\WRXVH LW 7KHOHFWXUHUVDOVR IHOWWKDWWKH
FRQFHSWRI$UGFDOORFKKDGEHHQ ORVWVRPHZKDW6WXGHQWVGRQRWXVH WKHZHEVLWHVDVPXFKDV WKH\
XVHGWRLQSUHYLRXV\HDUV7KLVLVGRZQWRDQXPEHURIIDFWRUVILUVWO\WKHPDSDQGGLUHFWRU\DUHQRW
DVJRRGDVWKH\ZHUH7KHODEHOOLQJRIWKHPDSLVQRWDVFOHDUDVLWRQFHZDVDQGWKHFRQWHQWRIWKH
GLUHFWRU\LVOHVVULFK6HFRQGO\LWLVQRZPRUHGLIILFXOWWRVHHZKHUHWKHPDSDQGGLUHFWRU\DUHORFDWHG
7KLV OLPLWV WKH VFRSH RI WKH VLPXODWLRQ  ,WPLJKW EH SUHIHUDEOH WR KDYH VWXGHQWV HQWHU WKH V\VWHP
WKURXJK$UGFDOORFKWRJLYHWKHPDVHQVHRIKDYLQJDSUHVHQFHWKHUHLQWKHYLUWXDOWRZQ
6,03/( 6HSWHPEHU 3DJHRI
:LWKUHJDUGWRDGYLFHIRUIXWXUH6,03/(XVHUVWKHOHFWXUHUVRQWKH&LYLO&RXUW$FWLRQDGYLVHWKDWLWLV
LPSRUWDQW WRVWDUWHDUO\ WRSODQDQG WR UHILQHHDUO\FRQFHSWVRIKRZ WKHVLPXODWLRQ LVJRLQJ WRZRUN
EHIRUH XSORDGLQJ DQ\WKLQJ DQG WR DFFHSW WKDW D FRXSOH RI DWWHPSWVPD\ EH UHTXLUHG WR JHW WKLQJV
JRLQJ7KH\VWUHVVWKHLPSRUWDQFHRIWKLQNLQJDERXWZKHWKHUDOOVWXGHQWVZLOOGRWKHVDPHVLPXODWLRQ
DQHQWLUHO\GLIIHUHQWRQHRURQHWKDWLVYHU\VOLJKWO\GLIIHUHQWDVWKLVZLOOYHU\PXFKGHILQHKRZORQJLW
WDNHVWRJHWDVLPXODWLRQXSDQGUXQQLQJ6WXGHQWWUDLQLQJUHTXLUHVVRPHFDUHIXOWKRXJKW ±ZKDWGR
WKH\ UHDOO\ QHHG WR NQRZEHIRUH VWDUWLQJ LQ WKHZD\ RI WUDLQLQJ UHVRXUFHV FRQFHSWXDO NQRZOHGJH
VNLOOV"
$VIDUDVWKHLPSDFWRQOHDUQLQJLVFRQFHUQHGWKHOHFWXUHUVWKRXJKWWKDWZRUNLQJLQWKLVZD\ZDVRQH
RIWKHEHVWZD\VIRUVWXGHQWVWROHDUQDERXWWKHSUDFWLFDOLWLHVRIEHLQJDVROLFLWRU,IWKH\HQJDJHDWDOO
WKHUH¶VQRWKLQJWKDWFRPSDUHVZLWKLW,WZRXOGKDYHEHHQLPSRVVLEOHWRDGPLQLVWHUDVLPLODUSURMHFWRQ
SDSHU 6,03/(DOORZHG  ILUPV UXQQLQJ  VLPXODWLRQV DFURVV  WUDQVDFWLRQV WR EH UXQ E\ RQO\ 
SHRSOHZKLFKFRXOGQRWEHLPSOHPHQWHGLQDQ\RWKHUZD\
7KH&LYLO&RXUW$FWLRQZLOOUXQDJDLQQH[W\HDUDQGIRUWKHILUVWWLPHLWZLOOEHHDV\IRUWKHOHFWXUHUVWR
PDNHXSGDWHVDQGHGLWV WR WKHVLPXODWLRQDQG LWV UHVRXUFHVZLWKRXWDVNLQJVXSSRUW VWDII WRGR WKLV
)XWXUHSODQVIRUWKHWUDQVDFWLRQPD\LQYROYHLQFRUSRUDWLQJPRUHYLGHRDQGLQWURGXFLQJWKHFOLHQWDVD
ULFKHUHQWLW\WKDQDWSUHVHQW
3HUVRQDO,QMXU\
,QWURGXFWLRQ
7KH 3, WUDQVDFWLRQ KDG EHHQ LQ GHYHORSPHQW DV D ZHEEDVHG OHDUQLQJ HQYLURQPHQW VLQFH DW OHDVW
  &XUUHQWO\  VWXGHQWV GLYLGHG LQWR  ILUPV RI IRXU VWXGHQWV WDNH SDUW LQ D SUHOLWLJDWLRQ
QHJRWLDWLRQRYHUDLQMXU\VXVWDLQHGE\ WKHFODLPDQWDWZRUNDW WKH8QLYHUVLW\RI$UGFDOORFKZLWKRQH
VLGH UHSUHVHQWLQJ WKH LQMXUHG FODLPDQW DQG WKH RWKHU UHSUHVHQWLQJ WKH LQWHUHVWV RI WKH XQLYHUVLW\¶V
LQVXUHU$UGFDOORFK,QVXUDQFH*URXS7KHUHLVDVRSKLVWLFDWHGUDQJHRIUHVRXUFHVLQFOXGLQJJUDSKLFV
PDSV YLGHR SKRWRJUDSKV ZLWQHVV VWDWHPHQWV WHPSODWH GRFXPHQWV HWF  7KH VFHQDULR LV
µYDULDEOLVHG¶WKDWLVWRVD\NH\HOHPHQWVVXFKDVFOLHQWQDPHLQMXU\ZLWQHVVVWDWHPHQWGHWDLOVHWFDUH
DOWHUHGDFURVVWUDQVDFWLRQVVRWKDWHDFKWUDQVDFWLRQLVXQLTXHDFURVVWKHWUDQVDFWLRQVRIWKHFODVV
FRKRUW  7KH VFHQDULR LV DOVR FKDQJHG HYHU\ WKUHH RU IRXU \HDUV  6WXGHQWV FUHDWH WKH ILOH RI WKH
WUDQVDFWLRQ E\ FRQWDFWLQJ FKDUDFWHUV DURXQG  LQ WRWDO DUH DYDLODEOH WR WKHP LQZRUOG  ,Q WKHLU
QHJRWLDWLRQ VWXGHQWV UHSUHVHQW WKHLU FOLHQW¶V LQWHUHVW DQG IROORZ JXLGHOLQHV RQ QHJRWLDWLRQ DOUHDG\
JLYHQWRWKHPLQD)RXQGDWLRQ&RXUVHLQ3URIHVVLRQDO/HJDO6NLOOV7KHLUOHDUQLQJLVVXSSRUWHGE\WZR
IRUXPVZKHUH3DXO0DKDUJ DQG&KDUOHV +HQQHVV\ VROLFLWRU DQG9LVLWLQJ3URIHVVRU WR**6/ZKR
GUDIWHGWKHUHVRXUFHVDQVZHUVWXGHQWTXHULHV&KDUOHVDQGDQRWKHUWXWRULVDYDLODEOHWRFRQVXOWZLWK
ILUPVZKRZLVKWRGLVFXVVWKHLUWUDQVDFWLRQV(DFKVXUJHU\ODVWVDURXQGPLQXWHVDQGLVIRFXVHG
RQVSHFLILFLVVXHVEURXJKWWRWKHVXUJHU\E\VWXGHQWV(LJKWWXWRUVRUµ3,PHQWRUV¶RYHUVHHDURXQG
ILUPVRIVWXGHQWVHDFKDQVZHULQJPDLOUHVSRQGLQJLQFKDUDFWHUDQGDVVHQLRUSDUWQHUVLQ3,GHDOLQJ
ZLWK SUREOHPV WKH ILUPV PD\ KDYH  7KH WUDQVDFWLRQ JLYHV VWXGHQWV SUDFWLFH LQ OHWWHUZULWLQJ
GRFXPHQWGUDIWLQJ SUDFWLFDO OHJDO UHVHDUFK IDFHWRIDFH QHJRWLDWLRQ SHUIRUPDQFH DQG SURIHVVLRQDO
JURXSZRUN
%XLOGLQJWKHVLPXODWLRQ
3DXO0DKDUJGUHZXSWKH1('IRUWKHWUDQVDFWLRQLQDQDIWHUQRRQ2QHUHVHDUFKDVVLVWDQWFRPSLOHG
WKHDOUHDG\H[LVWLQJILOHVHWVDQGSRUWHGWKHPLQWRWKHVLPXODWLRQSODWIRUPXSGDWLQJGRFXPHQWVDVVKH
GLG VR DQG ZRUNLQJ ZLWK0DKDUJ LQ WKLV SURFHVV  6KH DOVR HQVXUHG WKDW WKH GRFXPHQW YDULDEOHV
ZKLFK DUH XVHG IDLUO\ H[WHQVLYHO\ LQ WKLV VLPXODWLRQPDWFKHG WKH VFHQDULR QDUUDWLYH GHWDLOV  7KLV
SURFHVV WRRNILYHGD\V 7KHILQDOGHSOR\PHQWZDVFKHFNHGE\0LFKDHO+XJKHV 1RVHULRXV LVVXHV
ZHUH PHW ZLWK LQ FUHDWLQJ WKH 1(' WKRXJK 0DKDUJ ZRXOG DJUHH ZLWK PRVW RI .DUHQ %DUWRQ¶V
FRPPHQWVDERYHUHJDUGLQJWKHGHVLJQRIWKHVLPXODWLRQWRROVHW0RVWRIWKHVHLVVXHVKHIHOWFDQEH
DGGUHVVHGLQWKHQH[WLWHUDWLRQVRIWKHHQYLURQPHQWLQFOXGLQJFDOHQGDUDQGLQWHUIDFHDOWHUDWLRQV
5XQQLQJWKHVLPXODWLRQ
7KH VLPXODWLRQ KDG WZR HUURUV LQ GRFXPHQWDWLRQ ZKLFK LQLWLDOO\ FDXVHG SUREOHPV IRU VWXGHQWV DQG
ZKLFK ILUVW FDPH WR OLJKWRQDQGZHUH UHVROYHGRQ WKH3,GLVFXVVLRQ IRUXPV $SDUW IURP WKLV WKH
6,03/( 6HSWHPEHU 3DJHRI
GRFXPHQWDWLRQZDVQHDUO\HUURUIUHH3,PHQWRUVJHQHUDOO\DJUHHGWKDWWKLVYHUVLRQRILQWHUIDFHZKLOH
UDWKHU GXOO WR ORRN DW ZDV PRUH IXQFWLRQDO DQG HDVLHU WR PDQDJH WKDQ SUHYLRXV VLPXODWLRQ
PDQDJHPHQW LQWHUIDFHV  $IWHU VRPH LQLWLDO SUREOHPV ZLWK XSORDGLQJ VSHFLILF YHUVLRQV RI :RUG
GRFXPHQWVVWXGHQWVIRXQGWKHLQWHUIDFHUHODWLYHO\HDV\WRPDQDJH7KHDGYDQWDJHVRIWUDQVDFWLRQDO
OHDUQLQJXVLQJWKLVPHWKRGKDYHEHHQH[WHQVLYHO\GRFXPHQWHGHOVHZKHUH0DKDUJIRULQVWDQFH
DQG QHHG QR UHKHDUVDO KHUH  7XWRUV ZHUH WUDLQHG LQ WKH QHZ HQYLURQPHQW DQG SHUIRUPHGZHOO DV
DSSUR[LPDWHO\  GLIIHUHQW FKDUDFWHUV LQ  WUDQVDFWLRQV DOO RI ZKLFK ZHUH GLIIHUHQW JLYHQ WKH
FRPSOH[LWLHVRIGRFXPHQWYDULDEOHV0DKDUJDJUHHVZLWK%DUWRQ¶VFRPSDULVRQRIWKHROG$UGFDOORFK
HQYLURQPHQWZLWK WKHQHZ OHDUQLQJHQYLURQPHQWDJDLQ WKLV LV VRPHWKLQJ WKDW FDQEHDGGUHVVHG LQ
ODWHULWHUDWLRQVRIWKHVRIWZDUH
*HQHUDOFRPPHQWV
6WXGHQWVKDGWRDFFRPPRGDWHWRUHFHLYLQJUHVSRQVHVLQUHDOWLPHZKLFKFDXVHGSUREOHPVLQWHUPVRI
SURMHFWPDQDJHPHQWEHFDXVHWKH\KDGQRWZRUNHGLQWKLVHQYLURQPHQWEHIRUHDQGWKH3,SURMHFWZDV
WKHILUVWRIDURXQGVL[WUDQVDFWLRQDOSURMHFWV:RUNORDGWHQGHGWREHXQHYHQGHSHQGLQJRQUHVSRQVH
7KLV UHIOHFWHG OHJDO SUDFWLFH  6,03/( RFFDVLRQDOO\ FUDVKHG DW ZHHNHQGV  6RPH VWXGHQWV IRXQG
GLIILFXOW\ FRSLQJ ZLWK XQFHUWDLQW\ LQ RSHQILHOG WUDQVDFWLRQV VXFK DV 3, SUHIHUULQJ PRUH VWDJHG
VLPXODWLRQVVXFKDV3ULYDWH&OLHQWZKHUHWKHWUDQVDFWLRQDOSURFHVVLVPRUHOLQHDU
:KDWVWXGHQWVGLVOLNHGDERXWWKH3,SURMHFW
7KHUHZHUHRFFDVLRQDOJOLWFKHV LQ WKHV\VWHPZKLFKVRPHWLPHVZDVQRWDYDLODEOHIURPRXWVLGH WKH
FDPSXV  7KH\ VHQVHG WKDW ZKRHYHU ZDV UHVSRQGLQJ ZDV UHPRWH WKRXJK WKLV ZDV DOVR VHHQ DV
QHFHVVDU\E\VWXGHQWV0XOWLSOHORJLQVZHUHLUULWDWLQJ7KH\KDGVRPHGLIILFXOW\LQFKDQJLQJGUDIWV
DQG FRXOG IRUJHW KRZ WR XSORDG GRFXPHQWV  6RPH VWXGHQWV KDG SUREOHPV ORJJLQJ RQ IURPKRPH
6RPHVWXGHQWVIRXQGWKHLQWHUIDFHGXOO7KHUHZHUHRFFDVLRQDOLQFRQVLVWHQF\LQFKDUDFWHUDGGUHVVHV
7KH\ IRXQG WKDW WKHLU ZRUNORDG ZDV XQSUHGLFWDEOH  7KH\ IHOW WKH ODFN RI JXLGDQFH IURP VWDII DQG
DOWKRXJK WKHUHZDV LQIRUPDWLRQ LQ WKH IRUXPV WKH\ZDQWHGPRUHVSHFLILFJXLGDQFHRQ WKHLUZRUN LQ
DGGLWLRQWRWKHYROXQWDU\VXUJHULHVRIIHUHGE\VWDII7KHUHSRUWWRFOLHQWKDOIZD\WKURXJKWKHSURMHFW
ZDVXVHIXOEXWGLIILFXOWWRGUDIW
:KDWVWXGHQWVOLNHGDERXWWKHSURMHFW
7KH\IRXQGWKDWLQWKLVSURMHFWUHVHDUFKRQSUDFWLFDOOHJDODVSHFWVZDVHQMR\DEOHDQGQHJRWLDWLRQZDV
WKHPRVWGLIILFXOWDVSHFW,WZDVHQMR\DEOHDQGVWLPXODWLQJIROORZLQJRQIURPWKH)RXQGDWLRQ&RXUVH
'HDOLQJZLWKDZKROH WUDQVDFWLRQDQG VHHLQJ LW XQIROGZDVYHU\KHOSIXO $UGFDOORFK LWVHOI WKH\ IHOW
QHHGV WR EH H[SDQGHG  7KHUH VKRXOG EH D UHGXFHG WLPH IRU UHVSRQVHV IRXU GD\V  6WXGHQWV
UHFRJQL]HGWKDWJRRGJURXSZRUNUHODWLRQVZDVNH\WRVXFFHVVIXOFRPSOHWLRQRIWKHWUDQVDFWLRQ0DQ\
ZHUHDZDUHRIWKHYDULHWLHVRIJURXSZRUNWKDWFRXOGFRQWULEXWHWRVXFFHVVIXOWUDQVDFWLRQV±DQLVVXH
H[SORUHGLQGHSWKE\%DUWRQ	:HVWZRRG7KH\IRXQGLWKDUGWRLPDJLQHKRZHOVHWKH\PLJKW
JHW SUDFWLFDO H[SHULHQFH RI D WUDQVDFWLRQ RXWVLGH RI OHJDO SUDFWLFH LWVHOI 6WXGHQWV ZHUH DVNHG WR
H[SUHVV ZKHWKHU WKHLU H[SHULHQFH RI XVLQJ 6,03/( IRU WKH 3, WUDQVDFWLRQ KDG EHHQ D SRVLWLYH RU
QHJDWLYHRQH2IVWXGHQWVZKRSDUWLFLSDWHGUHSOLHGWKDWLWKDGEHHQDSRVLWLYHH[SHULHQFHZLWK
RQHVWXGHQWWDNLQJDQHXWUDOSRVLWLRQ
6,03/( 6HSWHPEHU 3DJHRI
8QLYHUVLW\RI6WUDWKFO\GH'HSWRI0DQDJHPHQW6FLHQFH
,QWURGXFWLRQ
7KH0DQDJHPHQW6FLHQFHVLPXODWLRQZDVRYHUVHHQE\+HO\Q*RXOGZKRDVZHOODVEHLQJ'LUHFWRURI
7HDFKLQJDQG/HDUQLQJIRUWKH0DQDJHPHQW6FLHQFHGHSDUWPHQWLVDPHPEHURIWKH6,03/(&RUH
7HDP+HO\QKDGXVHGERWKHOHDUQLQJDQGVLPXODWLRQLQKHUWHDFKLQJIRUVHYHUDO\HDUV0DQDJHPHQW
6FLHQFH LV D VXEMHFW DUHD WKDW UHTXLUHV KLJK XVH RI FRPSXWHUV RQ LWV FRXUVHV DQG JHQHUDOO\
PDQDJHPHQW VFLHQWLVWV ZLOO EH YHU\ IDPLOLDU ZLWK WKH LGHD RI VLPXODWLRQ VLQFH LW LV D IXQGDPHQWDO
KHXULVWLF LQWKHGLVFLSOLQH7KHVLPXODWLRQUDQRQD ILUVW\HDUPRGXOH ,W LVDQ LPSRUWDQWFODVV IRU WKH
GHSDUWPHQWDVPDQDJHPHQWVFLHQFHLVJHQHUDOO\UXQDVDFRQYHUVLRQFRXUVHDQGWKLVLVWKHVWXGHQWV¶
ILUVWFRQWDFWZLWKPDQDJHPHQWVFLHQFHDQGWKHLUURXWHLQWRWKHVXEMHFW$URXQGVWXGHQWVWRRNSDUW
LQWKHVLPXODWLRQ
%XLOGLQJWKHVLPXODWLRQ
$Q+RQRXUV\HDUVWXGHQWZDVJLYHQ WKH WDVNRIGHYHORSLQJDVXLWDEOHFRQFHSWIRU WKHVLPXODWLRQIRU
KHUILQDO\HDUSURMHFWDQGZDVDOVRWDVNHGZLWKEXLOGLQJWKHVFHQDULRIRUKHUKRQRXUV\HDUGLVVHUWDWLRQ
7KH VFHQDULR GHYLVHG ZDV YHU\ VWUDLJKWIRUZDUG  ,W KDG EHHQ WKRURXJKO\ UHVHDUFKHG WKURXJK
FRQVXOWDWLRQZLWK WXWRUV OHFWXUHUV IRUPHUVWXGHQWV DQGFXUUHQW VWXGHQWV7KHVHFRQVXOWDWLRQVJDYH
WKH +RQRXUV VWXGHQW WKH NH\ FULWHULD WKDW ZRXOG GHFLGH WKH QDWXUH RI WKH VFHQDULR 7KH HYHQWXDO
VFHQDULR LQYROYHG VWXGHQWV DVVXPLQJ WKH UROH RI  EXVLQHVV FRQVXOWDQWV IRU D FRPSDQ\ FDOOHG 39$
&RQVXOWLQJDQGZRUNLQJIRUDFOLHQW5HDO5HFRUGVUHFRUGFRPSDQ\ZKRZHUHLQWHUHVWHGLQUXQQLQJD
PXVLF IHVWLYDO LQ WKH FLW\ 7KH FOLHQW UHTXLUHG D FULWLFDO SDWK SURMHFW SODQ WR EH SURGXFHG IRU WKH
SODQQLQJRUJDQLVDWLRQDQGUXQQLQJRIWKHIHVWLYDO
7KH+RQRXUVVWXGHQWGHYHORSHGWKHVFHQDULRXQGHUVXSHUYLVLRQXSORDGHGWKHVFHQDULRDQGLQSXWDOO
RIWKHDGPLQLVWUDWLYHGDWD7KLVWRRNWKHHTXLYDOHQWRIDERXWGD\VWRGRDQGUHTXLUHGDERXWKDOID
GD\RIVXSSRUWIURPWKHOHFWXUHU 7KHUHZDVDQ LQWURGXFWRU\VHVVLRQIRU WXWRUVDQG WKHQDQRWKHUIRU
VWXGHQWV
7KH7RROVZHUH WKRXJKW WR EH UHDVRQDEO\ VWUDLJKWIRUZDUG WR XVH DOWKRXJK WKH\ KDG WDNHQ D ELW RI
JHWWLQJXVHG WR7KHUHZHUHQR WHFKQLFDO LVVXHV WRJHWRYHUSRVVLEO\EHFDXVH WKH+RQRXUVVWXGHQW
KDGDKLJK OHYHORI ,7VNLOO7KHDGPLQLVWUDWLYHV\VWHPWKDWFRQWUROVSXWWLQJXVHUV LQWR WKHVLPXODWLRQ
ZDVWKRXJKWWREHVRPHZKDWFOXQN\EXWLWZRUNHG7ZRIDXOWVZHUHUHSRUWHGDQGWKHVHZHUHTXLFNO\
UHVROYHGE\WKH6,03/(VXSSRUWWHDP
5XQQLQJWKHVLPXODWLRQ
$VKRUWSLORWZDVUXQZLWKHLJKWILQDO\HDUVWXGHQWV7KH\GLGQ¶WDFWLYHO\SOD\WKHJDPHEXWYLHZHGWKH
VFHQDULR DQG JDYH IHHGEDFN LQ RUGHU WR HQVXUH WKDW HYHU\WKLQJ ZDV LQ SODFH WR PHHW VWXGHQW
H[SHFWDWLRQVZKHQLWFDPHWLPHWRUXQWKHVLPXODWLRQZLWKWKHFODVV7KLVZDVDJRRGGU\UXQIRUWKH
WHFKQRORJ\DQGIRUWKHVFHQDULRLWVHOI
7KUHHWXWRUVDQGWKHOHFWXUHUUDQWKHVFHQDULRWDNLQJDIHZJURXSVHDFK6WXGHQWHQJDJHPHQWZLWK
WKH LVVXH ZDV IDLUO\ KLJK DQG WKH VFHQDULR VHHPHG SRSXODU 6WXGHQWV OLNHG WKH LGHD RI WKHLU
FRUUHVSRQGHQFHEHLQJDQVZHUHGE\FOLHQWVDQGRWKHUVDQGDOVRVHHPHGWRHQMR\QRWNQRZLQJZLWK
ZKRP WKH\ZHUH HQJDJLQJ 7KH DQRQ\PLW\ RI WKH SHUVRQV SOD\LQJ WKH RWKHU UROHV VHUYHG WR EUHDN
GRZQWKHEDUULHUVWKDWQRUPDOO\H[LVWEHWZHHQWXWRUDQGVWXGHQWVDQGDOORZHGIRUPRUHHIIHFWLYHUROH
SOD\*URXSVZRUNHGVWHDGLO\ WKURXJKRXW WKHSHULRGRIVLPXODWLRQ7KLVGLIIHUHGIURPSUHYLRXV\HDUV
ZKHUHWKHUHKDGDEHHQDSUREOHPZLWKVWXGHQWVFUDPPLQJDOORIWKHSURMHFWZRUNLQWRWKHILQDOZHHN
RIDIRXUZHHNSHULRG:RUNLQJLQWKLVZD\PHDQWWKHLUZRUNZDVPRUHHYHQO\VSUHDGRYHUWKHSHULRG
6RPHVWXGHQWVGLGQRWXVHWKHVLPXODWLRQV\VWHPDVPXFKDVWKH\PLJKWKDYHXVLQJWKHLQWHUQHWWR
VHDUFKIRULQIRUPDWLRQLQVWHDG7KLVKDGEHHQDXVHIXOOHDUQLQJH[SHULHQFHDVLWFRXOGWKHQEHSRLQWHG
RXW WR WKHP WKDW WKH\ VKRXOG EH DVNLQJ IRU LQIRUPDWLRQ IURP WKH FOLHQW UDWKHU WKDQ JHWWLQJ JHQHULF
LQIRUPDWLRQIURPWKHZHE0DQ\VWXGHQWVZRUNHGUHPRWHO\DQGOLNHGWKLVDVSHFWRIWKHSURMHFW7KHUH
ZHUHDOVRPDQ\ZKRPHWXSLQWKHODEVRQFDPSXVDQGZRUNHGWRJHWKHU
6,03/( 6HSWHPEHU 3DJHRI
$Q\QHJDWLYH IHHGEDFN UHFHLYHGZDVGRZQ WR WUDGLWLRQDOJURXS LVVXHV UDWKHU WKDQ WKHV\VWHP LWVHOI
7KH VLPXODWLRQ KDG EHHQ H[FHOOHQW LQ WHUPV RI LQWURGXFLQJ UHDOLVWLF LQIRUPDWLRQ UHWULHYDO DQG WKH
VWDQGDUG RI ZRUNUHSRUWV KDG EHHQ QRWLFHDEO\ EHWWHU WKDQ ODVW \HDU 1R WHFKQLFDO SUREOHPV ZHUH
HQFRXQWHUHGWKRXJKWKHLQWHUIDFHZDVWKRXJKWWREHFOXQN\
*HQHUDOFRPPHQWV
7KH OHFWXUHU¶V H[SHFWDWLRQ RI 6,03/(ZDV WKDW LW ZRXOG DOORZ KHU WRPDQDJH D VRSKLVWLFDWHG FDVH
VWXG\WKDQLVXVXDOO\QRWSRVVLEOHZLWKVXFKDODUJHFODVVDQGVKHKRSHGWKDWLWZRXOGDOVRDOORZKHUWR
DGGUHVVDQDUHDRIWKHFXUULFXOXPWKDWQRUPDOO\LVQ¶WDGGUHVVHGXQWLO ODWHULQWKHFRXUVH7KHOHFWXUHU
KDGDOUHDG\VHHQZKDW6,03/(FRXOGGRDQGZKDWLWFRXOGGHOLYHULQKHUUROHDV&RUH7HDPPHPEHU
DQGLQGHHGLWGHOLYHUHGKHUVLPXODWLRQLQDZD\WKDWH[FHHGHGKHUH[SHFWDWLRQV7KHHDVHRIUXQQLQJ
ZDV KLJK DQG WKHUHZHUH QRQH RI WKH WHFKQLFDO KLFFXSV WKDW RQHPLJKW KDYH H[SHFWHGZKHQ XVLQJ
VRIWZDUHIRUWKHILUVWWLPH
7KHUHZDVDQ LPSDFWRQVWXGHQWOHDUQLQJLQWKDW WKHOHDUQLQJDYHUDJHZDVKLJKHU WKDQ WKHSUHYLRXV
\HDU7KH0DQDJHPHQW6FLHQFHGHSDUWPHQWKDGEHHQYHU\VXSSRUWLYHRIWKHSURMHFWERWKILQDQFLDOO\
DQG RWKHUZLVH DQG ZHUH GHOLJKWHG E\ WKH RXWFRPH 3ODQV IRU QH[W \HDU LQYROYH XVLQJ DGGLWLRQDO
ZHEVLWHVDQGLQIRUPDWLRQXVLQJYDULDEOHVDQGPRUHWXWRUUHVRXUFHVLQFOXGLQJXVLQJWXWRUUHVRXUFHVLQ
DGLIIHUHQWIRUPDW,W¶VSRVVLEOHWKDWWKHDFWLYLW\PLJKWUXQLQVHPHVWHUUDWKHUWKDQ7KHUHPLJKWEHD
QHZVFHQDULRIRUVW\HDUD%XVLQHVV7HFKQRORJ\3URMHFW
7KHPDLQ OHVVRQ OHDUQHG IURPEXLOGLQJDQGUXQQLQJ WKHVLPXODWLRQZDV WKDW WKHVFHQDULR LGHDLV WKH
PRVWLPSRUWDQWSDUW,WGRHVQRWQHHGWREHFRPSOH[RUDPELWLRXVWREHHIIHFWLYHDQGNHSWVLPSOHIRU
WKHILUVW\HDU LWFDQEH OD\HUHGDQGPDGHPRUHVRSKLVWLFDWHG LQWKHVHFRQGDQGVXEVHTXHQW\HDUV
7KHNH\WRWKHVXFFHVVRIDSURMHFWOLNHWKLVLVKDYLQJJRRGPDWHULDOVIRUWXWRUV
6,03/( 6HSWHPEHU 3DJHRI
8QLYHUVLW\RI6WLUOLQJ6FKRRORI/DZ
,QWURGXFWLRQ
7KH6WLUOLQJVLPXODWLRQVUDQLQDPRGXOHWDNHQE\ERWKILUVWDQGVHFRQG\HDUVWXGHQWVRQWKH6WLUOLQJ
XQGHUJUDGXDWH//%SURJUDPPHZLWKLQWKH/DZ6FKRRO7KH\ZHUHPDQDJHGE\DVHQLRUOHFWXUHUZKR
GHYLVHGDQGEXLOWWKHVLPXODWLRQDQGZKRWKHQUDQWKHVLPXODWLRQDORQJZLWKDSRVWJUDGXDWHVWXGHQW
7ZRVLPXODWLRQVZHUHUXQ7KHILUVWUDQLQ1RYHPEHUIRURQHZHHNWKHRWKHULQ$SULOIRU
IRXU ZHHNV 6L[W\WKUHH VWXGHQWV DWWHQGHG WKLV SDUWLFXODU FODVV 7KH WXWRU KDG OLWWOH H[SHULHQFH RI
VLPXODWLRQEXWZDVXVHGWRXVLQJ,7LQKHUWHDFKLQJLQWKHIRUPRID9/(IRUWKHGHOLYHU\RIKDQGRXWV
IRUH[DPSOH
6LPXODWLRQ,
7KLVZDVDYHU\VKRUWVLPXODWLRQWKDWODVWHGRQHZHHNDQGUHSODFHGWKHVWXGHQWV¶ZHHNO\WXWRULDO7KH
VFHQDULRZDVEXLOWDURXQGDQLQFLGHQWWKDWRFFXUUHGRQDILOPVHW7KHOHFWXUHUWRRNWKHUROHRISDUWQHU
LQ WKH ILUP DQG WKH VWXGHQWV SOD\HG WKH UROH RI ODZ\HUV ZLWKLQ LW $W WKH HQG RI WKH VLPXODWLRQ WKH
VWXGHQWVKDGWRVXEPLWDUHSRUWRQZKDWWKH\KDGGRQH
%XLOGLQJWKHVLPXODWLRQ
7KHOHFWXUHUIRXQGWKDWWKHVLPXODWLRQZDVHDV\WRVHWXSDQGDOWKRXJKVKHGLGQRWPDNHPXFKXVHRI
WKH 1(' VHWWLQJ LW XS ZDV HDV\ 7KH WLPH WDNHQ WR VHW XS WKH VLPXODWLRQ WRRN QRPRUH WKDQ WKH
FRQWDFWWLPHXVXDOIRUDWXWRULDOZLWKWKHDGGHGEHQHILWWKDWWKHZRUNFRXOGEHGRQHDWDQ\WLPHDQGQRW
GXULQJ D VHW FODVV WLPH ,W UHTXLUHG OHVV ZRUN WKDQ D QRUPDO WXWRULDO DQG VKH IHOW WKDW KDYLQJ JRQH
WKURXJKLWRQFHWKHUHZRXOGEHVOLJKWO\OHVVZRUNUHTXLUHGIRUOHFWXUHUVRUWXWRUVXVLQJLWLQWKHIXWXUH
5XQQLQJWKHVLPXODWLRQ
7KHVWXGHQWVJUDVSHGWKHLGHDTXLFNHUWKDQVKHKDGH[SHFWHGWKHPWRDQGLQGHHGVKHIHOWWKDWXVLQJ
6,03/(ZDVDJRRGZD\RIVHHLQJZKDWWKH\ZHUHQRWXQGHUVWDQGLQJDERXWOHJDOFRQFHSWV
)HZHU VWXGHQWV SDUWLFLSDWHG WKDQ VKH KDG H[SHFWHG ± DURXQG KDOI DV PDQ\ HYHQ WKRXJK LW ZDV
FRPSXOVRU\6KHWKRXJKWWKLVZDVGXHWRWKHZRUNORDGWKDWWKHVWXGHQWVKDGIRURWKHUPRGXOHV,WZDV
JHQHUDOO\ WKH OHVV DEOH VWXGHQWV ZKR GLG QRW WDNH SDUW 6KH FRPPHQWHG RQ WKH GLIILFXOWLHV RI
DGPLQLVWHULQJDFRXUVHVXFKDVWKLVZKHUHILUVW\HDUVWXGHQWVDUHZRUNLQJWRJHWKHUZLWKVHFRQG\HDU
VWXGHQWVZKRSHUKDSVKDYHGLIIHUHQWPRWLYDWLRQV6RPHVWXGHQWVZRUNHGFORVHO\DVDJURXSRWKHUV
ZRUNHG VHSDUDWHO\ ZLWKLQ JURXSV DQG RWKHUV ZRUNHG HQWLUHO\ DORQH 7KH VLPXODWLRQ LV GHVLJQHG WR
DOORZDQ\RIWKHVHSRVVLELOLWLHVEXWDUHSRUWZULWWHQE\WKHZKROHJURXSZDVKDQGHGLQIRUHDFKJURXS
1RRGGRUXQH[SHFWHGEHKDYLRXUZDVREVHUYHGKRZHYHURQHDGYHQWXURXVVWXGHQWZKLOHNQRZLQJWKH
FDVHZDVIDEULFDWHGSUHWHQGHGLWZDVDUHDOFDVHDQGJRWPXFKRXWRISRLQWLQJRXWWKHIODZVLQFDVH
WR WKH OHFWXUHU LQDFRQVWUXFWLYHZD\ ,WZDVQRWHG WKDWVWXGHQWVSXW LQPRUHHIIRUWDQGSDUWLFLSDWHG
PRUHWKDQIRUDQRUPDOWXWRULDOSRVVLEO\EHFDXVHWKH\KDGWRSURGXFHVRPHWKLQJZULWWHQDWWKHHQG
7KH VWXGHQWV VHHPHG FRPIRUWDEOH XVLQJ 6,03/( RQFH EXJV ZHUH IL[HG WKRXJK WKH\ GLG QRW OLNH
KDYLQJWRORJLQPXOWLSOHWLPHV$OOVHHPHGWREHFRPSXWHUOLWHUDWH
6,03/( 6HSWHPEHU 3DJHRI
6LPXODWLRQ,,
7KHVHFRQGVLPXODWLRQDW6WLUOLQJUDQIRUZHHNVDQGZDVLQWKHDUHDRISXEOLFODZ7KHOHFWXUHUWRRN
WKHUROHRISDUWQHULQWKHILUPDQGWKHVWXGHQWVRIODZ\HUVZLWKLQLW
$WWKHHQGRIWKHVLPXODWLRQWKHVWXGHQWVKDGWRVXEPLWDEULHILQJUHSRUWIRUDVVHVVPHQWZKLFKZDV
GRQHE\DSRVWJUDGXDWHVWXGHQW'XHWRODFNRIWLPHWKHVLPXODWLRQEXLOWZDVPDUNHGO\OHVVFRPSOH[
WKDQWKHOHFWXUHUKDGKRSHGLWPLJKWEH
%XLOGLQJWKHVLPXODWLRQ
7KLV WRRNDURXQGKRXUV LQFOXGLQJ WZRKRXUV WRFUHDWH WKHEOXHSULQW7KH OHFWXUHU IRXQGVKHKDG
IRUJRWWHQDVSHFWVWRROXVHEHWZHHQUXQQLQJWKHILUVWVLPXODWLRQLQ1RYHPEHUDQGWKLVVHFRQGLQ$SULO
8SORDGLQJ LWZDVVWUDLJKWIRUZDUGDQG WRRNDERXWDQKRXUEXWDGGLQJVWXGHQWVRQHE\RQHKDGEHHQ
UDWKHUWHGLRXV
5XQQLQJWKHVLPXODWLRQ
6WXGHQWVVHHPHGWRJUDVSWKHWRSLFVDQGWRRNWKHPVHULRXVO\EHFDXVHWKH\NQHZWKDWWKHWRSLFRIWKH
6,03/( SURMHFW ZDV LQ ODVW \HDU¶V H[DPLQDWLRQ 7KH\ VHHP WR HQMR\ EHLQJ JLYHQ UHDOLVWLF SUREOHP
TXHVWLRQVVXFKDVWKLV2WKHUVWDIIDJUHHGWKDWZKLOHWKLVZDVQRWXVXDOO\DSRSXODUWRSLFWKHVWXGHQWV
IRURQFHVHHPHGWRXQGHUVWDQGLWZHOO7KHHIIHFWRI6,03/(RQWKLVZDVRIFRXUVHMXVWRQHDPRQJD
QXPEHURIIDFWRUV
7KHWXWRUUHDOLVHGWKDWVKHFRXOGSHUKDSVKDYHTXLWHDELWPRUHDPELWLRXVZLWKWKHVLPXODWLRQWKDQVKH
KDGEHHQEXWHYHQVRIHOWLWKDGDSURIRXQGHIIHFWRQWHDFKLQJDVLWHQFRXUDJHGKHUWRWHDFKSXEOLF
ODZ DV LI LW ZHUH D SULYDWH ODZ VXEMHFW LH DV D SUDFWLFDO GRPDLQ  6WXGHQWV VHHPHG WR SUHIHU WKLV
PHWKRG
*HQHUDOFRPPHQWV
:KHQWKHOHFWXUHUILUVWEHFDPHLQYROYHGLQ WKH6,03/(SURMHFWVKHKDGVHHQD IHZGHPRVEXWZDV
UDWKHUXQVXUHDVWRKRZHODERUDWHLWZRXOGEH:RXOGLWEHOLNH6HFRQG/LIHRUMXVWWH[W",QUHDOLW\WKH
DSSHDUDQFH ZDV D OLWWOH OHVV H[FLWLQJ WKDQ VKH KDG H[SHFWHG EXW XVLQJ LW ZDV DFWXDOO\ PRUH
VWUDLJKWIRUZDUG WKDQ VKH KDG DQWLFLSDWHG 8VLQJ WKH DSSOLFDWLRQ WRROV KDG FDXVHG D IHZ SUREOHPV
7KH\ ZHUHQ¶W HQWLUHO\ LQWXLWLYH DQG FUDVKHG RQ RFFDVLRQ 6KH IHOW WKDW PRUH GRFXPHQWDWLRQ ZDV
UHTXLUHG WRDVVLVWZLWKEXLOGLQJVLPXODWLRQV6KH IHOW WKDW VXSSRUW IURP WKH6,03/( WHDPKDGEHHQ
YHU\ JRRG DQG WKDW KDYLQJ WKHP LQ WKH EDFNJURXQG KDG EHHQ NH\ WR KHU VXFFHVVIXOO\ EXLOGLQJ DQG
UXQQLQJWKHWZRVLPXODWLRQV
5HJDUGLQJWKHSODWIRUPWKLVOHFWXUHUZDQWHGWRXVHPRUHFRORXUDQGKDYHWKHDELOLW\WRFXVWRPL]HWKH
DSSHDUDQFH RI WKH SODWIRUP WRPDNH LW PRUH ZHOFRPLQJ 6KH DOVR IHOW LW ZRXOG EH XVHIXO WR KDYH
SURPSWVE\HPDLOWRUHPLQGKHUWRGRZKDWHYHUVWHSLVUHTXLUHGQH[WLQWKHVLPXODWLRQDVDWWHPSWVWR
XVHWKH6,03/(FDOHQGDUKDGQRWZRUNHG2QHRIKHUPDLQDPELWLRQVIRUIXWXUHVLPXODWLRQVZRXOGEH
WRWU\KDYLQJVWXGHQWVLQGLIIHUHQWUROHVLQWKHVLPXODWLRQ
7KLVOHFWXUHU¶VPDLQDGYLFHWRIXWXUHXVHUVRI6,03/(ZDVWKDWWKH\VKRXOGWU\WRXQGHUVWDQGVWXGHQW
UROHVDQGWKHLUXVHRI6,03/(EHIRUHVWXGHQWVWU\LWWKHPVHOYHVE\VHWWLQJXSDVWXGHQWDFFRXQWDQG
WU\LQJ WKH WDVNV DV D VWXGHQW ZRXOG H[SHULHQFH WKHP 7KLV VHUYHV DV DQ DOHUW WR DQ\ SRWHQWLDO
SUREOHPVFRQIXVLRQV WKDWPLJKWDULVHZKHQVWXGHQWVJR WKURXJKWKHVLPXODWLRQDQG WRDQ\WKLQJ WKDW
QHHGV WR EH FKDQJHG EHIRUH WKLV KDSSHQV 6KH DOVR VWUHVVHG WKH LPSRUWDQFH RI NHHSLQJ WKH
VLPXODWLRQ DV VLPSOH DV SRVVLEOH ILUVW WLPH DURXQG DQG RI GRLQJ D VKRUW UXQ RU SLORW EHIRUH WU\LQJ
DQ\WKLQJ HOVH 6KH DOVR VWUHVVHG WKH LPSRUWDQFH RI VWDUWLQJ WR GHYHORS DQG SODQ WKH VLPXODWLRQ DV
HDUO\DVSRVVLEOHEHIRUHWKHVHPHVWHUEHJLQVDQGWKHLPSRUWDQFHRIFKRRVLQJDVXEMHFWRQHNQRZV
ZHOODQGLVIXOO\FRPIRUWDEOHZLWKEHIRUHWU\LQJWRVLPXODWHLW
6,03/( 6HSWHPEHU 3DJHRI
8QLYHUVLW\RIWKH:HVWRI(QJODQG%ULVWRO/DZ6FKRRO
,QWURGXFWLRQ
7KH VLPXODWLRQ DW WKH 8QLYHUVLW\ RI WKH :HVW RI (QJODQG ZDV SODQQHG IRU D PRGXOH RQ WKH
XQGHUJUDGXDWH ODZSURJUDPPHRI WKHXQLYHUVLW\¶V6FKRRORI/DZ7KHVLPXODWLRQZDVVFKHGXOHG IRU
)HEUXDU\ZLWKDSLORWSODQQHGIRUWKHSUHYLRXV1RYHPEHUDQGLWZDVWREHUXQE\DWHDPRIWZR
WXWRUVRQHRIZKRPZDVQHZWR WKLVSDUWLFXODUFRXUVH7KH WHDPKDGWKHDVVLVWDQFHRI WKH'HSXW\
0DQDJHU RI WKH(OHDUQLQJ'HYHORSPHQW8QLW DW8:(ZKR ZDV WKHUH LQ DQ DGYLVRU\ FDSDFLW\7KH
VFKRROKDGUXQSDSHUEDVHGVLPXODWLRQVIRUVRPH\HDUVEXWEH\RQGXVLQJ%ODFNERDUGIRUXSORDGLQJ
PDWHULDOVIRUXVHE\VWXGHQWVWKH\KDGQRWXVHGFRPSXWHUWHFKQRORJ\WRGHOLYHUWKHLUWHDFKLQJEHIRUH
%XLOGLQJWKHVLPXODWLRQ
,Q WKH EHJLQQLQJ WKH FRXUVH OHDGHU WKRXJKW WKDW XVLQJ 6,03/(ZRXOG SURYLGH D VLPSOLILHG ZD\ RI
UXQQLQJWKHSDSHUEDVHGVLPXODWLRQVVKH¶GEHHQXVLQJIRUVRPH\HDUV7KRXJKVKHZDVQRWFRQILGHQW
DERXW WKH ,7VLGHRI WKLQJVVKHSLFWXUHGKHUVHOIJDLQLQJ IURPXVLQJ6,03/(DQGPRYLQJDZD\ IURP
EHLQJRYHUZKHOPHGZLWKSDSHUZRUNDVZDVRIWHQWKHFDVHZKHQXVLQJWKHFXUUHQWPHWKRGZKLFKZDV
UDWKHURSHQHQGHG7KHSDSHUEDVHGVLPXODWLRQVRIWHQWRRNXQH[SHFWHGWXUQVDQGWKHRXWFRPHVZHUH
QRWSUHGHWHUPLQHG7KHRSHQHQGHGQHVVLVGHOLEHUDWHO\EXLOWLQWRWKHVLPXODWLRQVRLVQRWVRPHWKLQJ
ZHVRXJKWWRUHGXFH7KHWHDPKRSHGWKDWXVLQJ6,03/(ZRXOGKHOSWRPDQDJHWKHVLPXODWLRQVPRUH
HDVLO\DQGHIIHFWLYHO\
8:(¶VHOHDUQLQJGHSXW\EHFDPHLQYROYHGLQWKHSURMHFWLQHDUO\+HWKRXJKWWKHSURMHFWZDV
YHU\DPELWLRXVEHFDXVHLWDLPHGDWGHYHORSLQJDQRQOLQHOHDUQLQJVLPXODWLRQHQYLURQPHQWIURP
VFUDWFK%\0DUFKLWKDGEHFRPHDSSDUHQWWRWKHWXWRUVWKDWWKH\QHHGHGVRPHRQHZLWK
WHFKQLFDOVNLOOVDQGRQOLQHOHDUQLQJH[SHUWLVHRQERDUGVRWKHUROHRI8:(¶VHOHDUQLQJGHSXW\LQWKH
SURMHFWEHFDPHJUHDWHU2ULJLQDOO\KLVLQYROYHPHQWUHODWHGWRSURYLGLQJJHQHUDODGYLFHDQGVXSSRUW
WKLVWKHQHYROYHGLQWRPRUHGHWDLOHGDGYLFHDERXWRQOLQHOHDUQLQJVXSSRUWDQGGHYHORSPHQW
8:(¶VHOHDUQLQJGHSXW\ PHWZLWKWKH6,03/(GHYHORSHUVLQ0DUFK$WWKDWWLPHWKHWRROV
ZHUHQ¶W\HWUHDG\DQGDWWKDWVWDJHKHZDVUDWKHUFRQFHUQHGZLWKWKHWLPHVFDOHVLQYROYHG,WZDVKLV
RSLQLRQWKDWDSDFHGGHYHORSPHQWOLIHF\FOHFRXOGQRWWDNHSODFHEHIRUHWKHVFKHGXOHG1RYHPEHUSLORW
$WWKDWWLPHWKHSODWIRUPZDVQ¶WDOVRRSHUDWLRQDODQGWKHUHODWLRQVKLSEHWZHHQWRROVDQGSODWIRUPZDV
XQFOHDU$WWKDWSRLQWWKHUHZDVQRW\HWDQ\GRFXPHQWDWLRQIRUVWDIIRUVWXGHQWVQRULOOXVWUDWLYH
VFUHHQVKRWVRIWKHVRIWZDUHIRUWKHHQGXVHUV'HVSLWHWKLV8:(¶VHOHDUQLQJGHSXW\VWD\HGSRVLWLYH
WKRXJKKHZDVUDWKHUFRQFHUQHGDERXWWKHVSOLWEHWZHHQWKHWRROVZKLFKDOORZWKHVLPXODWLRQWREH
EXLOWDQGWKHSODWIRUPZKLFKDOORZVLWWREHUXQ7KLVVSOLWKHIHOWFRXOGJHQHUDWHSUREOHPVVXFKDV
OLPLWLQJJUHDWO\KRZPXFKVLPXODWLRQVFRXOGEHPRGLILHGRQFHFUHDWHGZKLFKLQHGXFDWLRQFDQEHYHU\
LPSRUWDQWDVLW LVDG\QDPLFSURFHVV,WZDVIHOWWKDWXVLQJWKHWRROVWRFUHDWHWKHVLPXODWLRQZRXOGEH
FRQFHSWXDOO\GLIILFXOWDVRQHLVZRUNLQJLQWKHGDUNZLWKQRFOHDULGHDKRZWKHVLPXODWLRQZLOOORRNDQG
RSHUDWHRQFHXSORDGHGWRWKHSODWIRUP+HIHOWWKDWWKHWRROVKDGEHHQGHYHORSHGYHU\PXFKIURPD
WHFKQLFDOSHUVRQ¶VSRLQWRIYLHZDQGWKHPDMRULW\RIDFDGHPLFVWDIIZRXOGQRWEHDEOHWRXVHWKHP
ZLWKRXWGHGLFDWHGWHFKQLFDODVVLVWDQFHZKLFKPDGHWKHSURMHFWXQVXVWDLQDEOHLQWKH8:(FRQWH[W
7KHILQDOYHUVLRQRIWKHWRROVEHFDPHDYDLODEOHWRWKH8:(WHDPLQ$XJXVW8QIRUWXQDWHO\LW
EHLQJVXPPHUYDFDWLRQWLPHLWZDVGLIILFXOWWRJHWWKHWHDPDW8:(WRJHWKHUWRZRUNRQWKHVLPXODWLRQ
DQGE\6HSWHPEHUWKH\ZHUHWRREXV\JHWWLQJUHDG\IRUWKHVWDUWRIWHUPWRVSHQGWKHWLPHWKDWWKH
SURMHFWUHTXLUHG
$ SLORW VLPXODWLRQ ZDV SODQQHG IRU 1RYHPEHU DQG SUHSDUDWLRQV EHJDQ IRU WKDW EXW DQ LVVXH DURVH
UHJDUGLQJ KRVWLQJ 8:( KDG DVVXPHG WKDW 6WUDWKFO\GH ZRXOG SURYLGH KRVWLQJ IRU WKH VLPXODWLRQ
+RZHYHUWKLVKDGQHYHUEHHQSDUWRIWKHDJUHHGSODQIRUWKHSURMHFW,WOHGWRDQXPEHURIZHHNVEHLQJ
ZDVWHGZKLOHDVROXWLRQZDV QHJRWLDWHG(YHQWXDOO\6WUDWKFO\GHDJUHHG WKDW WKHHDVLHVW VROXWLRQ IRU
HYHU\RQHZRXOGEHIRU6WUDWKFO\GHWRKRVWLWDIWHUDOO
1DUUDWLYH(YHQW'LDJUDPV1('VKDGEHHQFUHDWHGRQSDSHUE\WKHFRXUVHWXWRUVZLWKKHOSIURP
PHPEHUVRIWKH6,03/(&RUH7HDP±DORWRIZRUNKDGJRQHLQWRWKLVLQWKHILUVW\HDURIWKHSURMHFW
EXWWKH\WKHQHQFRXQWHUHGGLIILFXOWLHVXVLQJWKHWRROVWRUHFUHDWHWKH1('V7KHFDWHJRULHVSUHVHQWLQ
WKHSDSHUYHUVLRQZHUHRIWHQGLIIHUHQWLQWKHWRROVDQGLWZDVXQFOHDUKRZWRFRUUHFWRUFKDQJHDQ\
PLVWDNHVWKDWKDGEHHQPDGH,WZDVIHOWWKDWDQDEVHQFHRIZRUNIORZVLQWKHVRIWZDUHZDVDQ
6,03/( 6HSWHPEHU 3DJHRI
LPSRUWDQWDVSHFWRIWKHGLIILFXOWLHVWKH\IDFHG7KHVWUXFWXUHRIWRROVVHHPHGWRDVVXPHWKDWZKHQ
GHYHORSLQJWKHVLPXODWLRQWKHWXWRUZRXOGKDYHSHUIHFWO\ZRUNHGRXWSODQIRULW7KLVVHHPHG
FRXQWHULQWXLWLYHDVWKHVLPXODWLRQVZHUHRSHQHQGHGE\SHGDJRJLFGHVLJQ7KLVZDVYHU\GLIIHUHQWWR
VWRU\ERDUGLQJZKLFKKDGEHHQWKHXVXDOZD\RIPDQDJLQJWKHFUHDWLYHSURFHVVRIGHVLJQLQJWKHSDSHU
EDVHGVLPXODWLRQVWKDW8:(KDGUXQLQWKHSDVW
0XFKWLPHZDVVSHQWLQ-DQXDU\WU\LQJWRGHYHORSWKHVLPXODWLRQDQGWKHUHKDGEHHQPHHWLQJV
ZLWKWKH6,03/(&RUHWHDPLQ'HFHPEHUDQG-DQXDU\EXWWKH8:(WHDPGLGQ¶WIHHOFRQILGHQWWKDWWKH
WRROVSODWIRUPDQGVXSSRUWGRFXPHQWDWLRQZHUHUHDG\WREHXVHGLQDKLJKVWDNHVOHDUQLQJVFHQDULR
ZLWKVWXGHQWV,QVWHDGWKH\FDUULHGRXWDSDSHUEDVHGVLPXODWLRQ8OWLPDWHO\WKHVRIWZDUHZDVQRW
XVHGE\WKHVWXGHQWVHLWKHUIRUDSLORWRUIRUWKHPDLQVLPXODWLRQLQ)HEUXDU\7KHFRXUVHWXWRUVIHOW
WKH\ZRXOGQHYHUEHFRQILGHQWHQRXJKLQXVLQJWKHVRIWZDUHDQGWKH\ZHUHYHU\FRQFHUQHGDERXW
GRLQJDQ\WKLQJWKDWZRXOGGDPDJHWKHFORVHUHODWLRQVKLSWKDWH[LVWVEHWZHHQWXWRUVDQGVWXGHQWVRQ
WKLVSDUWLFXODUFRXUVHVRWKH\WRRNWKHGHFLVLRQQRWWRJRDKHDGZLWKWKH6,03/(EDVHGVLPXODWLRQ
*HQHUDOFRPPHQWV
,QWHUPVRIWKHVXSSRUWUHFHLYHGIURPWKH6,03/(&RUH7HDPWKLVZDVWKRXJKWWRKDYHEHHQJRRG±
DOOQRWHGEXJVZHUHORRNHGLQWRDQGTXHVWLRQVZHUHDQVZHUHGEXWWKHFRXUVHOHDGHUIHOWWKDWVKH
ZRXOGKDYHQHHGHGVRPHRQHEDVHGRQFDPSXVSHUPDQHQWO\WRDVVLVWZLWKJHWWLQJWKHVLPXODWLRQVXS
DQGUXQQLQJ,WZDVKHURSLQLRQWKDWWKHWHFKQLFDOGHPDQGVRIWKHSURMHFWZHUHPXFKJUHDWHUWKDQ
DQWLFLSDWHG
/HDUQLQJVLPXODWLRQVZLOOFRQWLQXHWRUXQDW8:(SRVVLEO\DVVLVWHGE\RQOLQHWHFKQRORJLHVEXWQRW
ZLWKWKH6,03/(WRROVDQGSODWIRUPZKLFKWKH\IHHODUHQRWILWIRUWKHSXUSRVHRIUXQQLQJRSHQHQGHG
OHDUQLQJVLPXODWLRQVZLWKLQDVXVWDLQDEOHVXSSRUWPRGHO7KHUHLVVXSSRUWIRUVLPXODWLRQLQWKH6FKRRO
RI/DZDQGWKHUHLVGHILQLWHO\WKHRSSRUWXQLW\WRH[SDQGWKHVFRSHRIWKHVLPXODWLRQVWKDWDUHUXQDW
SUHVHQW,WZDVVWLOOIHOWWKDWWKHRULJLQDOFRQFHSWRI6,03/(ZDVDVWURQJLGHDWKDWKDGDORWRI
SHGDJRJLFDOPLOHDJH
6,03/( 6HSWHPEHU 3DJHRI
8QLYHUVLW\RI:DUZLFN6FKRRORI/DZ
,QWURGXFWLRQ
7KH:DUZLFNVLPXODWLRQZDVXVHGLQWKHWHDFKLQJRIDPRGXOHFDOOHG/DZLQ3UDFWLFH$FRKRUWRI
VWXGHQWVWDNHVWKLVPRGXOHLQHLWKHUWKHLUVHFRQGRUWKLUG\HDURIXQGHUJUDGXDWHVWXG\7KHVLPXODWLRQ
ZDVEDVHG RQDSDSHUEDVHGVLPXODWLRQ WKDWKDG UXQ IRU VHYHUDO\HDUVDW:DUZLFN7KHVLPXODWLRQ
ZDVDGYHUVDULDO LQQDWXUHWKDWLVWRVD\SDLUVRIILUPVQHJRWLDWHGDOHJDOWUDQVDFWLRQ6WXGHQWVZHUH
GLYLGHGLQWRILUPVRIIRXUZLWKHDFKVWXGHQWWDNLQJWKHUROHRIDODZ\HUZLWKLQWKHLUILUP+RZHYHUWKHUH
ZDVDNH\GLIIHUHQFHEHWZHHQWKH:DUZLFNVLPXODWLRQVIURPWKRVHWKDWUDQHOVHZKHUH7KHVWXGHQWV
DVZHOODVRSHUDWLQJZLWKLQWKHLUILUPZHUHDOVRFDOOHGXSRQWRSOD\WKHUROHVRIFOLHQWVDQGZLWQHVVHV
LQ WKH VLPXODWLRQV RI RWKHU ILUPV 7KHUH ZHUH QR UROHV SOD\HG E\ WXWRUV DV DW **6/ IRU H[DPSOH
)ROORZLQJWKHRQOLQHWUDQVDFWLRQVLQ6,03/(WKHVWXGHQWVZHUHUHTXLUHGWRSUHSDUHIRUDQGWDNHSDUWLQ
DPRFNWULDO5HVHDUFKDVVLVWDQWVEXLOWWKHVLPXODWLRQDQGLWZDVUXQE\WZRSURIHVVRUVRQHRIZKRP
LVKHDGRIVFKRRO :KLOH WKHVHQLRU VWDII LQYROYHGGLGQRWKDYHDJUHDWDPRXQWRIH[SHULHQFHRIH
OHDUQLQJERWKKDGXVHGVLPXODWLRQVWRWHDFKSURIHVVLRQDOOHDUQLQJIRUPDQ\\HDUV
%XLOGLQJWKHVLPXODWLRQ
:DUZLFNUHFHLYHGVRPHDGGLWLRQDOIXQGLQJIURPWKHLULQVWLWXWLRQWRDVVLVWZLWKEXLOGLQJWKHVLPXODWLRQ
WKXV WKHVLPXODWLRQZDVEXLOW E\ WZRSRVWJUDGXDWHVWXGHQWV7KH ILUVW VWXGHQWEHJDQGHYHORSLQJ WKH
1('VDQGUHVRXUFHVLQ$SULOWDNLQJKHUOHDGIURPWKHSHUVRQDOLVHGVWXGHQWKDQGERRNVDQGRWKHU
PDWHULDOV WKDW DOUHDG\ H[LVWHG IRU WKH SDSHUEDVHG YHUVLRQ RI WKH VLPXODWLRQ ,QLWLDO 1('V ZHUH
GHYHORSHGLQ0D\ZLWKVRPHJXLGDQFHIURPD6,03/(&RUHWHDPPHPEHUEDVHGDW:DUZLFN,Q
PLG-XQH  VKH UDQ D VKRUW SLORW VWXG\ ZLWK D VPDOO JURXS RI VWXGHQWV IURP:DUZLFN 6WXGHQW
IHHGEDFNIURPWKLVSLORWVWXG\ZDVXVHGWRWKURZVRPHOLJKWRQWRLVVXHVWKDWQHHGHGWREHFRQVLGHUHG
ERWK LQ UHODWLRQ WR GHYHORSLQJ WKH VRIWZDUH DQG KRZ:DUZLFNZLVK WKH WRROV WR EH XVHG ZLWKLQ WKH
FRQWH[WRIWKHPRGXOH
6KRUWO\WKHUHDIWHUWKHZRUNRIEXLOGLQJWKHVLPXODWLRQZDVSDVVHGRQWRDQRWKHUSRVWJUDGXDWHVWXGHQW
ZKRVSHQWDQRWKHU IHZZHHNVZRUNLQJRQDVHFRQG LWHUDWLRQRI WKH1('V8SORDGLQJ WKHVLPXODWLRQ
KDGEHHQSUREOHPDWLF7KHUHZHUHOLQNVLQWKHEOXHSULQWVWKDWGHWHUPLQHGZKRFDQFRPPXQLFDWHZLWK
ZKRP 7KH OLQNV KDG WR EH LQWDFW LQ ERWK GLUHFWLRQV RI FRPPXQLFDWLRQ 7KH IDFW WKDW LQ:DUZLFN¶V
VLPXODWLRQVWXGHQWVZHUHSOD\LQJUROHVQRWMXVWZLWKLQWKHLURZQVLPXODWLRQEXWZLWKLQRWKHUVPHDQWWKDW
WKH ZHE RI FRPPXQLFDWLRQ ZDV H[WUHPHO\ FRPSOH[ UHVXOWLQJ LQ D KHIW\ DGPLQLVWUDWLYH WDVN IRU WKH
SHUVRQVXSORDGLQJ WKHEOXHSULQWDQGPDNLQJ WKHSRWHQWLDOIRUHUURUKLJK$Q\VXFKHUURUVFDQQRWEH
UHFWLILHGRQFHWKHVLPXODWLRQLVUXQQLQJ
7KHSRVWJUDGXDWHDVVLVWDQWVQRWHGKDQGERRNGLGFRYHUPDQ\RIWKHSUREOHPVWKDWZHUHHQFRXQWHUHG
ZKLOH WU\LQJ WR JHW WKH VLPXODWLRQ XS DQG UXQQLQJ EXW QRW DOZD\V LQ WHUPV WKDW D OD\SHUVRQ ZRXOG
XQGHUVWDQG
5XQQLQJWKHVLPXODWLRQ
:KDWZDVVLJQLILFDQWZDVWKDWSULRUWRUXQQLQJWKHVLPXODWLRQWKHOHFWXUHUVGLGQRWNQRZWKDWLWVKRXOG
UXQZLWKSRVWJUDGXDWHVWXGHQWVRUDGMXQFWVWDIIDFWLQJDVWXWRUVDVLWGLGHOVHZKHUHHJDW**6/7KLV
KDGOHGWRDFDGHPLFVWDIIVSHQGLQJUDWKHUPRUHWLPHWKDQWKH\PLJKWKDYHXVLQJ6,03/(7KH\IHOW
WKLVVKRXOGKDYHEHHQEHWWHUH[SODLQHGDW LQLWLDOSURMHFWPHHWLQJVZLWK6WUDWKFO\GHDQGZRXOGUHYLVH
WKHLUDSSURDFKLQIXWXUH\HDUVJHWWLQJUHVHDUFKDVVLVWDQWVWRSHUKDSVWDNHRQWKHUROHRIRQOLQHWXWRUV
RUPHQWRUV7KHPDSRIWKHYLUWXDOWRZQZDVQRWPXFKXVHGEXWLWZDVWKRXJKWWKDWLQIXWXUHLWPLJKW
HDVLO\EHEHWWHULQWHJUDWHGZLWKWKHIDFWXDOVLWXDWLRQ
7KHSURFHVVRIEXLOGLQJDQGUXQQLQJWKHVLPXODWLRQKDGKLJKOLJKWHGZKDWZDVQRWWKHUHLQWKHRULJLQDO
VFHQDULRVZKLFKUHVRXUFHVDUHPLVVLQJHWFDQGUHYHDOHGWRVWDIIWKDWWKH\FRXOGKDYHDGGHGPRUH
UHDOLDWRWKHVHQVHRIORFDWLRQ
7KHUHZHUHVRPHJOLWFKHVLQWKHVLPXODWLRQDQGZLWKWKHVRIWZDUHDW:DUZLFN7KHUHZHUHEURNHQOLQNV
EHWZHHQDFRXSOHRIWKHFKDUDFWHUVZKLFKPHDQWWKDWFHUWDLQPHVVDJHVWKDWZHUHVHQWQHYHUDUULYHG
EXW WKHUHZDV QR IHHGEDFN WR WKH VHQGHU WR VD\ WKLVZDV VR 7KH µVHQGLQJ¶ DVSHFW RI WKH6,03/(
6,03/( 6HSWHPEHU 3DJHRI
SODWIRUPZDV IHOW WREHUDWKHUFOXQN\DQGGLGQRWZRUNDVVPRRWKO\DVHPDLOZRXOGKDYHGRQH2QH
PHPEHURIVWDIIUHSRUWHGWKDWVRPHVWXGHQWVZHUHDVNLQJWRXVH2XWORRNZKLFKZRXOGQRWKDYHEHHQ
KHOSIXOVLQFHWKHVLPXODWLRQZRXOGQRWKDYHEHHQFHQWUDOL]HGDVLW LVLQ6,03/(,WDOVRZRXOGKDYH
WDNHQVWXGHQWVRXWRIWKHVLPXODWLRQZKLFKZRXOGWKHQKDYHORVWWKHVHQVHRIDXWKHQWLFLW\
*HQHUDOFRPPHQWV
:DUZLFN¶V RULJLQDO PRWLYDWLRQ IRU EHLQJ SDUW RI WKH SURMHFW FDPH IURP KDYLQJ VHHQ $UGFDOORFK
GHPRQVWUDWHG RQ D QXPEHU RI RFFDVLRQV DW FRQIHUHQFHV ,W ZDV KRSHG WKDW WKH\ PLJKW XVH LW WR
PDQDJH WKHVLPXODWLRQV WKH\KDGEHHQ UXQQLQJ IRUDQXPEHURI \HDUV ,QGHVLJQLQJ WKHVLPXODWLRQ
VRPHDGDSWDWLRQVKDGEHHQPDGHWRSUHVHUYHWKHH[LVWLQJYDOXHVRIWKHFRXUVH7KHWZRSURIHVVRUV
ZDQWHGWKHLUVWXGHQWVWREHLQYROYHGLQFRQFHSWXDOZRUNDVZHOODVYRFDWLRQDOZRUNDQGWKHUHIRUHWKH\
GHVLJQHGDK\EULGPRGHORIVLPXODWLRQ7KHIDFWWKDWWKHFRXUVHKDGRQO\EHHQSDUWLDOO\DGDSWHGPHDQW
WKDWWKHFRXUVHZDVQ¶WWUDQVIRUPHGWRWKHGHJUHHWKDWSHUKDSVRFFXUUHGDWRWKHULQVWLWXWLRQVLQYROYHG
LQWKHSURMHFW
%\DQG ODUJH:DUZLFN¶VH[SHFWDWLRQVZHUHPHWEXW WKHLUYLHZRI6,03/(KDGFKDQJHGGXULQJ WKH
FRXUVHRIWKH\HDU7KHYLHZKDGJRQHIURPWKLQNLQJRI6,03/(DVEHLQJGULYHQE\RUEHLQJDOODERXW
WKHYLUWXDOWRZQWRUHDOLVLQJWKDWDFWXDOO\LWFRXOGEHGLVSHQVHGZLWK7KHLPSRUWDQFHRI6,03/(OD\LQ
LWVSRWHQWLDOIRUPDQDJLQJFRPPXQLFDWLRQVDQGWUDQVDFWLRQV,WZDVIHOWWKDWSHUKDSVWKHYLUWXDOWRZQ
DVSHFW KDG SHUKDSV EHHQ K\SHG DW WKH H[SHQVH RI WKLV VLJQLILFDQW IDFW :DUZLFN KDYH GHVFULEHG
6,03/(DVµPXQGDQH¶WHFKQRORJ\EXWWKLVLVQRWPHDQWLQDGHURJDWRU\ZD\,QIDFWLWLVGHVFULSWLYHRI
WKHVWUDLJKWIRUZDUGFRPPRQVHQVHQDWXUHRIWKHDSSURDFK
%RWKPHPEHUVRIVWDIIIHOWWKH\KDGWRHQVXUHVWXGHQWVKDGFOHDULQVWUXFWLRQVDQGWKDWWKHZHHNO\FDVH
PHHWLQJVZHUHHVVHQWLDO7KH\XVHWKHVHPHHWLQJVWRPRYHWKHVWXGHQWVRQWRWKHQH[WVWDJHRIWKH
SURMHFWLIQHFHVVDU\7KH\DOVRLGHQWLILHGSUREOHPVJDYHJHQWOHJXLGDQFHEXWQHLWKHUZHUHVXUHZKLFK
PHWKRGRIFRPPXQLFDWLRQLVEHWWHUFDVHPHHWLQJVRUXVLQJ6,03/(7KHDVSHFWRIWKHVLPXODWLRQ
DFWLYLW\WKDWKDGZRUNHGEHVWZDVWKHVHQVHRISURIHVVLRQDOLVPWKHVWXGHQWVJRWIURPZRUNLQJLQWKLV
ZD\$VVXFK WKH LQWURGXFWLRQRI6,03/(WRWKHFRXUVHZDVUHJDUGHGRYHUDOODVDVXFFHVVE\ERWK
VWDIIDQGVWXGHQWV+RZHYHUWKHNH\HOHPHQWVRIVNLOOVGHYHORSPHQWUHPDLQHGFHQWUDODQGLQSDUWLFXODU
LW ZDVIHOWWKDWWKHVWXGHQWVZRXOGUHPHPEHUWKHWULDOUDWKHUWKDQ6,03/(DVWKHFOLPD[RIWKHFRXUVH
DQG WKHLU HQGXULQJPHPRU\ RI LW 6,03/(ZDV RQO\ XVHG LQ D OLPLWHGZD\ ± DV ZDV LQWHQGHG 7KH
H[WHUQDOH[DPLQHUZDVJLYHQORJLQGHWDLOVIRU6,03/(VRWKDWKHFRXOGLQVSHFWVWXGHQWZRUNZLWKLQWKH
V\VWHP
'XHWRSHUFHLYHGODFNRIVSHFLDOLVW,7NQRZOHGJH:DUZLFNREWDLQHGDVVLVWDQFHWREXLOGWKHVLPXODWLRQ
,WZDV VWUDLJKWIRUZDUG HQRXJK WR JHWPRQH\ WR GR WKLV± WKHUH LV RIWHQ D ORW RIPRQH\ DYDLODEOH LQ
XQLYHUVLWLHV IRUHOHDUQLQJ+RZHYHUZKHQ LW FDPH WRDFWXDOO\KRVWLQJ WKHVRIWZDUH LW WUDQVSLUHG WKDW
WKLVZRXOGQRWEHHDVLO\GRQHDW:DUZLFNZLWKRXWPXFKZUDQJOLQJDQGSRWHQWLDOO\DVLJQLILFDQWLQMHFWLRQ
RI FDVK 7KLV LOOXVWUDWHG D FRPPRQ LVVXH LQ XQLYHUVLWLHV QDPHO\ WKDW ZKLOH HGXFDWLRQ HQFRXUDJHV
LQQRYDWLRQFHQWUDOVHUYLFHGHSDUWPHQWVVXFKDV,7VHUYLFHVFDQKROGWKLQJVXSVLJQLILFDQWO\
7KHOHFWXUHUVIHOWWKH\KDGEHHQSURWHFWHGODVW\HDUIURPWKHUHDOGHYHORSPHQWZRUNDVWKH\KDGWKH
UHVHDUFK DVVLVWDQWV WRGR WKLVZRUN IRU WKHP7KH\ WKRXJKW WKDW LWZRXOGEH UDWKHUGLIILFXOW WRJHWD
SURMHFWXSDQGUXQQLQJDORQHZLWKRXWWKHKHOSRIUHVHDUFKDVVLVWDQWV7KH\DOVRFRQVLGHUHGWKDWWKH\
KDGPLVMXGJHG WKH OHYHORI VXSSRUWDQG WHFKQRORJ\ UHTXLUHG  ,WZDV IHOW WKDW VXSSRUW IURP WKHFRUH
6,03/(WHDPKDGEHHQYHU\TXLFNDQGKHOSIXOEXWWKDWWKHUHKDGEHHQOHVVFODULW\RQEURDGHULVVXHV
VXFKDVWKHVHUYHUKRVWLQJLVVXHZKHUHWKH\ZHUHLQWKHGDUN7KH\IHOWWKH\KDGEHHQOXFN\WRKDYH
ERWKDNH\PHPEHURIWKH6,03/(WHDPDQG8.&/(QHDUE\WRDVVLVW
:DUZLFN¶VSODQV IRUQH[W \HDUZLOO LQYROYHFDVHVWXGLHV WKDWDUHPRUH UHODWHG WRHQYLURQPHQWDO ODZ
7KH\SODQWRPDNHPRUHXVHRIWKHYLUWXDOWRZQWRJLYHWKHVLPXODWLRQDEHWWHUVHQVHRISODFH
6,03/( 6HSWHPEHU 3DJHRI
8QLYHUVLW\RI*ODPRUJDQ/DZ6FKRRO
,QWURGXFWLRQ
7KH*ODPRUJDQVLPXODWLRQUDQLQWKH7RUWVPRGXOHRIWKHILUVW\HDURIWKH8QLYHUVLW\RI*ODPRUJDQ¶V
//%GHJUHHSURJUDPPHZLWKDFODVVRIVWXGHQWVZKRZHUHVSOLWLQWRILUPVRIIRXU7KHVLPXODWLRQ
ZDV DQ DGYHUVDULDO WUDQVDFWLRQ EDVHG RQ **6/¶V 3, WUDQVDFWLRQ ZLWK DGMXVWPHQWV PDGH WR
DFFRPPRGDWHWKHGLIIHUHQFHVEHWZHHQ6FRWVDQG(QJOLVKODZDQGWKHDFDGHPLFQDWXUHRIWKLVPRGXOH
DVRSSRVHGWRSURIHVVLRQDOHGXFDWLRQVHH$SSHQGL[IRUPRUHGHWDLORQWKLV7KHWUDQVDFWLRQZDV
EXLOWE\RQHRIWKHVHQLRUOHFWXUHUVZKRKDVDEDFNJURXQGLQERWK/DZDQG0XOWLPHGLDEXWZKRKDV
OLWWOH H[SHULHQFH RI HLWKHU HOHDUQLQJ RU VLPXODWLRQ 7ZR RWKHU OHFWXUHUV WRRN RQ UROHV ZLWKLQ WKH
VLPXODWLRQDQGZHUHUHVSRQVLEOHIRUDQXPEHURISDLUVRIILUPVHDFK6WXGHQWVKDGDQDOORFDWHGODE
WLPHZKHUH WKH\FRXOGJHWDVVLVWDQFH IURPDIXUWKHUPHPEHURIVWDIIZKRZDVTXDOLILHG LQERWK/DZ
DQGLQIRUPDWLRQ7HFKQRORJ\
%XLOGLQJWKHVLPXODWLRQ
7KH1('VZHUHEXLOWE\WKHVHQLRUOHFWXUHU7KHUHZDVVRPHIUXVWUDWLRQLQXVLQJWKHWRROVWKHUHZHUH
TXLWHDIHZFUDVKHVZKHQWU\LQJWRXSORDGEOXHSULQWV&UHDWLQJWKHUHVRXUFHVDQGDVVRFLDWLQJZLWKWKH
1('KDGDOVRWDNHQDJUHDWGHDORIWLPHDQGHIIRUWDQGWKLVDORQJZLWKWKHIUHTXHQWFUDVKHVPHDQWWKH
VHQLRU OHFWXUHU ZLVKHG VKH KDG VWDUWHG WKH SURFHVV RI EXLOGLQJ WKH VLPXODWLRQ HDUOLHU 'HVSLWH WKH
ZRUNORDGEHLQJKHDYLHUWKDQKDGEHHQDQWLFLSDWHGWKHMRERIEXLOGLQJWKHVLPXODWLRQGLGQRWWDNHWLPH
DZD\IURPDQ\RWKHUZRUNDFWLYLW\
5XQQLQJWKHVLPXODWLRQ
$IHZDVSHFWVRIWKHVRIWZDUHKDGFRPHDVDVXUSULVH±WKHEODFNFRORXURIWKHLQWHUIDFHIRURQHWKLQJ
DQGWKHODFNRIHPDLO7KLVVORZHGFRPPXQLFDWLRQVDQGVHHPHGWREHGLIIHUHQWWRZKDWKDGEHHQVHHQ
DW 6WUDWKFO\GH ,W KDG EHHQ WKH OHFWXUHU¶V LQWHQWLRQ WR KDYH VRPH ZHEVLWHV UXQQLQJ DORQJVLGH WKH
6,03/(HQYLURQPHQW8QIRUWXQDWHO\WKHVRIWZDUHWKDWZRXOGKDYHHQDEOHGKHUWRFUHDWHWKHPZDVQRW
PDGHDYDLODEOHE\WKHXQLYHUVLW\DQGEX\LQJLWZDVWRRFRVWO\IRUKHUGHSDUWPHQWDOEXGJHW6RPHRI
WKHULFKQHVVRIVLPXODWLRQKDGWKHUHIRUHEHHQORVW7KHLVVXHRIKRVWLQJKDGEHHQDVLJQLILFDQWRQH,W
ZDVQRWSRVVLEOHWRKDYHWKHSURMHFWKRVWHGDW*ODPRUJDQVRHYHQWXDOO\LWZDVKRVWHGDW6WUDWKFO\GH
*HQHUDOFRPPHQWV
7KHOHFWXUHU¶VPDLQH[SHFWDWLRQRI6,03/(ZDVWKDWLWZRXOGLPSURYHOHJDONQRZOHGJH,7VNLOOVDQG
RWKHU VNLOOV WKDW VWXGHQWV FXUUHQWO\ ODFN 7KLV IRU VRPH VWXGHQWV DW OHDVW DSSHDUHG WR EH WKH FDVH
7KHUH KDG DOVR EHHQ D QRWLFHDEOH LPSURYHPHQW RQ ODVW \HDU¶V UHVXOWV IRU WKLV SDUWLFXODU FODVV ZLWK
PRUH VWXGHQWV FRPSOHWLQJ VXFFHVVIXOO\ ± RYHUDOO DQ LQFUHDVH RI  LQ ERWK FRXUVHZRUN DQG
H[DPLQDWLRQ UHVXOWV 6WXGHQWV UHVSRQGHGZHOO WR SUHVVXUH DQG OLNHG WKH FRQVWDQW IHHGEDFN  7KH\
DOVRUHVSRQGHGZHOOWRUROHSOD\DQGH[SHFWHGIDVWWXUQDURXQGRIGRFXPHQWV
7KH OHFWXUHU WKRXJKW WKDW RQH RI WKH PDLQ EHQHILWV RI 6,03/( ZDV KDYLQJ WKH DELOLW\ WR SURYLGH
µGHWDFKHG¶IHHGEDFNWKDWLVWRVD\IHHGEDFNWKDWLVQRWHPRWLRQDOO\FKDUJHGLQWKHZD\WKDWIHHGEDFN
EHWZHHQWHDFKHUDQGVWXGHQWPLJKWEH7KHUHZDVDOVRLQFUHDVHGIUHTXHQF\LQIHHGEDFNZKLFKZDV
KLJKO\YDOXHG E\ VWXGHQWV  7KH VLPXODWLRQ DOORZV WKH OHFWXUHU WR UROHSOD\ HIIHFWLYHO\ LQ ZKLFKHYHU
FKDUDFWHUVKHKDSSHQV WREHSOD\LQJDWWKH WLPH6,03/(ZDVDOVRXVHIXOIURPWKHSRLQWRIYLHZRI
DVVHVVPHQW±WKHH[WHUQDOH[DPLQHUZDVDOORZHGWRDFFHVVWKHV\VWHPLQRUGHUWRYLHZVWXGHQWZRUN
2QHGRZQVLGHWRXVLQJ6,03/(LQWKHZD\LQZKLFKLWZDVXVHGDW*ODPRUJDQKDVEHHQWKDWZKHQ
VRPHWKLQJZHQWZURQJLWZDVQRWDOZD\VHDV\WRDOHUWVWXGHQWVWRWKLVRUWRIL[WKHPLVWDNH3RVWLQJD
FRUUHFWLRQ WRDQHOHFWURQLFQRWLFHERDUGGLGQ¶WDOZD\V UHDFK WKHGHVLUHGQXPEHURI VWXGHQWV7KHUH
KDGEHHQDQLVVXHZKHQOHFWXUHUZHQWDEURDGIRUDZHHN7KRVHZKRWRRNRYHUZHUHQRWDOZD\VDEOH
WR GHDO ZLWK SUREOHPV DV WKH\ ZHUH LQH[SHULHQFHG LQ XVLQJ 6,03/( $W YDULRXV SRLQWV GXULQJ WKH
VLPXODWLRQWKHUHKDGEHHQSUREOHPVUHOHDVLQJGRFXPHQWVWRUHOHDVHGRFXPHQWVEHFDXVHRIPLVWDNHV
DQGHUUDWLFSURJUHVVRIVWXGHQWV6WXGHQWVZHUHQRWFRQVLVWHQWLQWKHLUDSSURDFKWRLQWHULPGHDGOLQHV
6,03/( 6HSWHPEHU 3DJHRI
*ODPRUJDQZLOOEHXVLQJ6,03/(DJDLQQH[W\HDU7KHLUDGYLFHWRIXWXUHXVHUVRI6,03/(ZRXOGEHWR
NHHSGHWDLOHGUHFRUGVDQGWREHYHU\VSHFLILFDERXWZKDWVWXGHQWVKDYHWRVXEPLWDVDVVHVVHGZRUN
VRPHWKLQJVWXGHQWIHHGEDFNKDVLQGLFDWHGLVDGHVLUHRQWKHLUSDUWDOVR
6,03/( 6HSWHPEHU 3DJHRI
6,03/(FRUHWHDPUHYLHZ
$W WKH EHJLQQLQJ RI WKH 6,03/( SURMHFW LQ  WKH SURMHFW WHDP FRQVLVWHG RI 3DXO 0DKDUJ DQG
3DWULFLD 0F.HOODU WZR PHPEHUV RI **6/¶V /HDUQLQJ 7HFKQRORJLHV 'HYHORSPHQW VWDII /HDG
$SSOLFDWLRQV 'HYHORSHU 0LFKDHO +XJKHV DQG /HDUQLQJ 7HFKQRORJLHV 0DQDJHU 6FRWW:DONHU ODWHU
MRLQHGE\$SSOLFDWLRQV'HYHORSHU*DYLQ0D[ZHOO DQGSDUWWLPHSURMHFWPDQDJHU%ULDQ+HQGHUVRQ
VXSSRUWHGE\+HO\Q*RXOGZLWKHYDOXDWLRQGHVLJQDQGFRGLQJVXSSRUWSURYLGHGE\)XWXUHODE
$OOFRUHWHDPPHPEHUVSDUWLFLSDWHGLQZHHNO\PHHWLQJVIRUWKHILUVWWZRWKLUGVRIWKHSURMHFWWKHQEL
ZHHNO\ PHHWLQJV  7KHVH PHHWLQJV ZHUH D NH\ HOHPHQW LQ SURMHFW PDQDJHPHQW DQG KHOSHG GULYH
SURJUHVV DQG VWUDWHJ\ ZLWKLQ WKH SURMHFW  :KHQ VXSSRUWLQJ SDUWLFLSDQW GHSDUWPHQWV FRUH WHDP
PHPEHUVIRFXVHGRQSURMHFWLPSOHPHQWDWLRQSHGDJRJLFDOLVVXHVVWUDWHJLFLVVXHVFXUULFXOXPGHVLJQ
7KHUHZHUHWREHVRPHKXUGOHVDORQJWKHZD\KRZHYHU7KHGHSDUWXUHIURPWKHSURMHFWRI)XWXUHODE
KDVEHHQFLWHGDVKDYLQJKDGDQDGYHUVH LPSDFWRQ WKHPDQDJHPHQWDQGUXQQLQJRIWKHSURMHFW LQ
\HDU RQH $ JUHDW GHDO RI WLPH ZDV DOORFDWHG WR GHDOLQJ ZLWK WKLV SDUWLFXODU LVVXH DQG LW FDPH WR
GRPLQDWHSURMHFWPHHWLQJV7KLVPD\KDYHWDNHQDWWHQWLRQDZD\IURPRWKHULPSRUWDQWRQJRLQJDUHDV
RIFRQFHUQ1RWVXUSULVLQJO\WKHLPSDFWRQWKHHYDOXDWLRQLWVHOIGXULQJWKHSHULRGEHWZHHQ)XWXUHODE¶V
GHSDUWXUH IURP WKH SURMHFW DQG WKH DSSRLQWPHQW RI DQHZ HYDOXDWLRQ WHDPZDVPDUNHG9HU\ OLWWOH
IRUPDOGDWDZDVFROOHFWHGGXULQJ WKLVSHULRGDQG LQGHHGYHU\ OLWWOHKDVVXUYLYHG IURP WKDW ILUVW\HDU
6LQFH WKH GUDIWLQJ RI WKH RULJLQDO HYDOXDWLRQ SODQ DW WKH HQG RI  WKH SURMHFW KDG XQGHUJRQH
VLJQLILFDQWFKDQJHVZKLFKPHDQW WKHSODQZDVQR ORQJHUDSSURSULDWHDQGVRDQHZPRUHFRKHVLYH
SODQ KDG WR EH GUDIWHG 7KLV ZDV GHOLYHUHG LQ 2FWREHU  DSSURYHG DQG ZDV LPSOHPHQWHG
LPPHGLDWHO\
7RZDUGVWKHHQGRIWKHILUVW\HDUWZRVLJQLILFDQWSHUVRQQHOFKDQJHVWRRNSODFH7KHSURMHFWPDQDJHU
%ULDQ+HQGHUVRQOHIWWRWDNHXSDSRVLWLRQDWDQRWKHULQVWLWXWLRQDQGZKLOHKHZDVVWLOOWREHLQYROYHG
ZLWKWKHSURMHFWKLVUROHDVSURMHFWPDQDJHUHIIHFWLYHO\FDPHWRDQHQG$URXQGWKHVDPHWLPHWKH
RWKHUSURMHFWPDQDJHU+HO\Q*RXOGZKRZDVDOVRRYHUVHHLQJ WKHHYDOXDWLRQZDVSURPRWHGZLWKLQ
WKH XQLYHUVLW\ VR WKDW WKH WLPH VKH KDG SUHYLRXVO\ DOORFDWHG WR 6,03/( ZDV QRZ VRPHZKDW
GLPLQLVKHG7KHLPSDFWRIWKHVHSHUVRQQHOFKDQJHVPDQLIHVWHGLWVHOILQWZRNH\ZD\V)LUVWWKHRQFH
UHJXODU &RUH 7HDPPHHWLQJV EHFDPH OHVV IUHTXHQW DQG VHFRQGO\ KDYLQJ DQRWKHUPHPEHU RI WKH
WHDP LQ D UHPRWH ORFDWLRQ DQG WZRPHPEHUV RI VWDII ZKRVH QRQ6,03/( ZRUNORDG KDG LQFUHDVH
FUHDWHGGLIILFXOWLHVZKHQ LWFDPHWRRUJDQLVLQJWLPHV WRPHHW WKDWZHUHVXLWDEOHIRUDOO$UJXDEO\ WKH
QHHGIRUZHHNO\PHHWLQJVKDGGLPLQLVKHGVLQFHWKHVRIWZDUHGHYHORSPHQWSKDVHRIWKHSURMHFWZDV
RYHUEXW LWZDV IHOWE\DQXPEHURI&RUH7HDPPHPEHUV WKDWVRPHPRPHQWXPDQGWHDPFRKHVLRQ
PLJKWKDYHEHHQORVWLQWKHILQDOIHZPRQWKV
%URDGO\VSHDNLQJWKHWHDPZRUNHGYHU\ZHOOWRJHWKHUDQGWKHVXFFHVVRIWKH6,03/(SURMHFWFDQEH
VWURQJO\ OLQNHG WR WKH ZLGH UDQJH RI H[SHUWLVH DQG H[SHULHQFH LQ VRIWZDUH GHYHORSPHQW SURMHFW
PDQDJHPHQWHOHDUQLQJSHGDJRJ\DQGHYDOXDWLRQWKHWHDPSRVVHVVHGDVZHOODVWKHKLJKGHJUHHRI
FRPPLWPHQW VKRZQ E\ HYHU\ WHDPPHPEHU $GGLWLRQDOO\ ZLWKLQ WKH WHDP WKHUH ZHUH D QXPEHU RI
SHRSOHZKRKDGDKLVWRU\RIZRUNLQJWRJHWKHURQHDUOLHUVXFFHVVIXOSURMHFWVDQGLQLWLDWLYHVZKLFKZHQW
VRPHZD\WRHQVXULQJJRRGZRUNLQJUHODWLRQVKLSVRQWKH6,03/(SURMHFW
6,03/( 6HSWHPEHU 3DJHRI
$33(1',;  $ &203$5,621 2) 7+( **6/ $1'
*/$025*$1 3(5621$/ ,1-85<
75$16$&7,216
7KH IROORZLQJ GLDJUDPV LOOXVWUDWH VRPH RI WKH GLIIHUHQFHV EHWZHHQ WZR RI WKH SURMHFWV QDPHO\ WKH
3HUVRQDO,QMXU\WUDQVDFWLRQDWWKH**6/DQGWKH3,WUDQVDFWLRQDW*ODPRUJDQ:KLOHWKHWZRDSSHDU
VLPLODUDWILUVWJODQFHWKHVLJQLILFDQWGLIIHUHQFHVOLHLQWKHFRPSOH[LW\RIWKHFRUUHVSRQGHQFHZLWKRWKHU
ILUPV DQG RWKHU QRQSOD\LQJ FKDUDFWHUV 13&V  7KH QXPEHU DQG QDWXUH RI 13&V IUHTXHQWO\
GHWHUPLQH WKH UHODWLYH VRSKLVWLFDWLRQ RI D VLPXODWLRQ  %HFDXVH**6/ VWXGHQWV ZHUH SRVWJUDGXDWH
OHYHO DQG IROORZLQJ D SURIHVVLRQDO SURJUDPPHRI VWXG\ WKH WUDQVDFWLRQZDV GHVLJQHG WR EHPXFK
PRUH VRSKLVWLFDWHG WKDQ WKH *ODPRUJDQ WUDQVDFWLRQ ZKHUH WKH VWXGHQWV ZHUH ILUVW \HDU
XQGHUJUDGXDWHVDWWHQGLQJWKHLUILUVWPRGXOHLQ7RUWV7KH**6/WUDQVDFWLRQDOVRHPSOR\HGYDULDEOHV
LQGRFXPHQWVWRUDQGRPL]HWKHVLPXODWLRQVPXFKPRUHGHWDLOHGZLWQHVVVWDWHPHQWVDQGUHDOLDZLWK
FRQWUDGLFWRU\RUREVFXUHLVVXHVDULVLQJDQGDPXFKJUHDWHUGHJUHHRIRSHQILHOGVLPXODWLRQGHVLJQ
7KHUH DUH PDQ\ IDVFLQDWLQJ SRLQWV WKDW FDQ EH GUDZQ IURP WKLV FRPSDULVRQ DQG ZH VKDOO EH
FRQGXFWLQJZRUN RQ WKLV WR EH SRVWHG RQ WKH VLPSOHFRPPXQLW\ZHEVLWH  )RU RXU SXUSRVHV LQ WKLV
UHSRUWKRZHYHUZKDWLVVWULNLQJDERXWWKHFRPSDULVRQLVWKDWWKHWUDQVDFWLRQVZHUHEURDGO\VLPLODULQ
VFRSHDQGDLPV7KHVLPLODULW\LVSURRIWKDWDVLPXODWLRQHQJLQHVXFKDV6,03/(LVIOH[LEOHHQRXJKWR
EH XVHG LQ WKH VDPH GLVFLSOLQDU\ DUHD DW TXLWH GLIIHUHQW OHYHOV RI VWXG\ DQG IRU TXLWH GLIIHUHQW
HGXFDWLRQDOHQGV
)LJXUH6XPPDU\RI**6/3HUVRQDO,QMXU\ WUDQVDFWLRQEOXHSULQWWREHSRVWHGRQWKHVLPSOHFRPPXQLW\ZHEVLWH
6,03/( 6HSWHPEHU 3DJHRI
)LJXUH6XPPDU\RI*ODPRUJDQ3HUVRQDO,QMXU\WUDQVDFWLRQ
6,03/( 6HSWHPEHU 3DJHRI
$33(1',;6,03/((9$/8$7,213/$1
,QWURGXFWLRQ
7KLV GRFXPHQW SURYLGHV DQ RXWOLQH RI WKH RYHUDUFKLQJ PHWKRGRORJ\ RI 6,03/(¶V HYDOXDWLRQ SODQ
GHVFULELQJ LQGHWDLO WKHVSHFLILFGDWDFROOHFWLRQDFWLYLWLHV LQ WHUPVRI WKHHYDOXDWLRQ IRFXV 'XH WRD
FKDQJH LQ VWUXFWXUH RI WKH HYDOXDWLRQ SHUVRQQHO LQ WKH SURMHFW WKLV HYDOXDWLRQ SODQ KDV EHHQ
FRQVWUXFWHGPRUHWKDWKDOIZD\WKURXJKWKHSURMHFWDQGLWVHYDOXDWLRQ7KHGRFXPHQWKDVEHHQZULWWHQ
WRVXPPDULVHWKHDSSURDFKZKLFK6,03/(LVWDNLQJDQGJLYHDEDVLVIRULQGLYLGXDOHYDOXDWLRQSODQVWR
EH GHYHORSHG VSHFLILF WR HDFK SDUWQHU LQVWLWXWLRQ  6RPH DFWLYLWLHV DOUHDG\ FRPSOHWHG GXULQJ WKH
SURMHFWZLOOEHEXLOWXSRQDQGWKXVDUHOLVWHGLQWKHDSSURSULDWHSODFH
7KHPHWKRGRORJLFDODSSURDFKDGRSWHGIRUWKH6,03/(HYDOXDWLRQLVWKDWRIDQLQWHJUDWLYHHYDOXDWLRQ
'UDSHUHWDO7KLVPHWKRGRORJ\XWLOLVHVPL[HGPHWKRGVDQGPXOWLSOHGDWDVRXUFHVWRGHYHORS
DQRYHUDOOSLFWXUHRIWKHSDUWQHU¶VXVHRI6,03/(KLJKOLJKWLQJLVVXHVGULYHUVDQGEDUULHUV:KLOHWKH
HYDOXDWLRQ VHHNV WR DGGUHVV VSHFLILF DVSHFWV LW DOVR DOORZV IRU WKH HPHUJHQFH RI XQDQWLFLSDWHG
DVSHFWV7KHXVHRIPXOWLSOHULFKGDWDVRXUFHVDOORZVWKHWULDQJXODWLRQRIILQGLQJVGXULQJDQDO\VLV
2QH RI WKH SULQFLSDO HOHPHQWV RI WKLV DSSURDFK FRQFHUQV WKH VRXUFH GDWD XVHG DV WKH EDVLV RI
DQDO\VLV:KHQFRQVLGHULQJDFFHVVWRGDWDRUHYLGHQFHWKHDSSURDFKDGRSWHGXWLOLVHVDQ\H[LVWLQJ
VRXUFHV RI GDWD EHIRUH LQWURGXFLQJ HYDOXDWLRQ VSHFLILF GDWD FROOHFWLRQ PHFKDQLVPV  7KLV ERWK
PLQLPLVHV IDWLJXH IURP H[FHVVLYH GDWD FROOHFWLRQ IURP WKH VXEMHFWV DQG DOVR VHHNV WR UHGXFH WKH
+DZWKRUQHHIIHFWFRPPRQO\IRXQGLQWKHLQWURGXFWLRQRIQHZWHDFKLQJDQGOHDUQLQJSUDFWLFHV
$VWKHHYDOXDWLRQLQYROYHVDQXPEHURISDUWQHUVLPSOHPHQWLQJWKHLUVFHQDULRVDWGLIIHUHQWSRLQWVRYHU
WKH DFDGHPLF \HDU WKHUH LV WKH RSSRUWXQLW\ WR IHHG UHVXOWV IURPSLORW WR SLORW H[DPLQLQJ HPHUJHQW
DVSHFWV LQPRUHGHWDLO 7KHHYDOXDWLRQSODQKDVFRPPRQHOHPHQWV WKDWDUH WDUJHWHGZLWKLQDOO WKH
SDUWQHU HYDOXDWLRQV  %H\RQG WKLV WKHUH LV D OD\HU RI SDUWQHU VSHFLILF DVSHFWV DFNQRZOHGJLQJ WKH
XQLTXHQHVVRIHDFKLQVWDQFHRI6,03/(LPSOHPHQWDWLRQ
7KHVSHFLILFDUHDVWKDWZHZLVKWRDGGUHVVFDQEHFDWHJRULVHGLQWRWKHIROORZLQJPDLQDUHDV 
· +RZFDQ6,03/(SURYLGHDPHDQVRIWUDQVIRUPLQJHGXFDWLRQ" 
· +RZ GR ZH DGGUHVV V\VWHPLF DQG LQVWLWXWLRQDO IDFWRUV LQ WKH GHVLJQ DQG GHYHORSPHQW RI
LQQRYDWLYHSUDFWLFHVDQGWKHLPSOHPHQWDWLRQRI6,03/(LQSDUWLFXODU" 
· :KDW UROH GRHV SURIHVVLRQDO OHDUQLQJ SOD\ ZLWKLQ WKH SDUWQHU LQVWLWXWLRQV DQG KRZ FDQ DQG
GRHV6,03/(FRQWULEXWH"
7KH ILUVW RI WKHVH VXPPDULVHV RXU LQWHUHVW LQ WKH WHDFKLQJ DQG OHDUQLQJ LPSOLFDWLRQV RI WKH XVH RI
6,03/( ZKLOH WKH VHFRQG DGGUHVVHV WKH RUJDQLVDWLRQDO FRQWH[W RI WKLV WHDFKLQJ DQG OHDUQLQJ
H[SHULHQFH7KHVHFRQGVHFWLRQRIWKLVGRFXPHQWZLOORXWOLQHLQGHWDLOVSHFLILFSDUWVRIWKHHYDOXDWLRQ
LQWHUPVRIWKHVHDUHDV
7KH WKLUG VHW RI TXHVWLRQV IRFXV RQ SURIHVVLRQDOLVPDQG WKH DFDGHPLF DPELWLRQ RI GHYHORSLQJ DQG
SUHSDULQJRXUVWXGHQWV IRU WKHLU UROHDVSURIHVVLRQDOSUDFWLWLRQHUVRQJUDGXDWLRQ 3URIHVVLRQDOLVPLV
LQWHUSUHWHGLQDQXPEHURIZD\VDQGZLOOEHVSHFLILFWRDQLQGLYLGXDOSLORWDUHD&RPPRQWRDOOSLORWVLV
WKHLQWHUSUHWDWLRQRISURIHVVLRQDOLVPLQWHUPVRIGHYHORSLQJFRUHJUDGXDWHVNLOOVIUHTXHQWO\UHIHUUHGWR
DVWUDQVIHUDEOHVNLOOVDVWKH\WUDQVFHQGLQGLYLGXDOGLVFLSOLQHVDQGDUHUHOHYDQWWRDOO6,03/(SRVHV
SDUWLFXODURSSRUWXQLWLHVWRGHYHORSWHDPZRUNLQJDQGSURMHFWVHOIPDQDJHPHQWVNLOOVLQWKHFRQWH[WRI
RQOLQH FROODERUDWLYH ZRUNVSDFHV ZKLFK DUH D FXUUHQW IRFXV RI FRUSRUDWH GHYHORSPHQW  $ PRUH
VSHFLILF LQWHUSUHWDWLRQ RI SURIHVVLRQDOLVP UHODWHV WR VSHFLILF VNLOOV YDOXHV DQG DWWLWXGHV RI D
SURIHVVLRQDOLQWKHFRQWH[WRIFRQGXFWLQJWKHLUSURIHVVLRQDOUROH,QWKH/DZDQG6:FDVHSDUWLFXODU
HYDOXDWLYHIRFXVPXVWEHSDLGWR WKHUROHRI6,03/(LQGHYHORSLQJ WKHVWXGHQWV¶H[SHFWDWLRQRIDQG
FRPSHWHQF\LQIXWXUHSUDFWLFHDQGWKLVLQFOXGHVLVVXHVVXFKDVHWKLFDOSUDFWLFH7KHVHDUHDVZLOOEH
DGGUHVV E\ SLORW VSHFLILF HYDOXDWLRQ DFWLYLWLHV RQ WRS RI WKH FRPPRQ FRUH DOWKRXJK FRQWLQXLW\ LQ
DSSURDFK EHWZHHQ UHOHYDQW SLORWV ZLOO EH PDLQWDLQHG  ,VVXHV UHODWLQJ WR SURIHVVLRQDOLVP ZLOO EH
RXWOLQHGLQWKHLQGLYLGXDOSODQVIRUHDFKLQVWLWXWLRQGHYHORSHGLQFRQMXQFWLRQZLWKSDUWQHUVDQGDUHQRW
RXWOLQHGLQGHWDLOZLWKLQWKLVGRFXPHQW
6,03/( 6HSWHPEHU 3DJHRI
6WDNHKROGHUVLQWKHHYDOXDWLRQ
7KH HYDOXDWLRQ ZLOO FROOHFW HYLGHQFH IURP HDFK RI WKH PDLQ VWDNHKROGHUV ERWK LQ WHUPV RI WKHLU
GHYHORSPHQWDQGLPSOHPHQWDWLRQRI6,03/(ZLWKLQHDFKSDUWQHULQVWLWXWLRQ6SHFLILFDOO\WKHVHDUH
 6WXGHQWV
 7XWRUV
 /HFWXUHUVDQGPRGXOHOHDGHUV
 'HYHORSHUV
 6XSSRUWVWDIIVXFKDV,QVWLWXWLRQDO,7+HOSGHVNVWDIIDQGWKH6,03/(&RUHWHDP
 +HDGVRI'HSDUWPHQW
7KH IROORZLQJ HYDOXDWLRQ SODQ KDV EHHQ VWUXFWXUHG DURXQG WKHVH VWDNHKROGHUV DQG LV EXLOW XSRQ
VSHFLILFGDWDFROOHFWLRQDFWLYLWLHVIRFXVVHGRQDVSHFLILFVWDNHKROGHU7KHSODQJURXSVDFWLYLWLHVLQWR
VWDJHVFKURQRORJLFDOO\RUGHUHG
 3UHVLPXODWLRQ
 'XULQJVLPXODWLRQ
 3RVWVLPXODWLRQ
 (QGRI6,03/(3URMHFW
7KHGDWDFROOHFWLRQPHWKRGVFRPELQHERWKTXDQWLWDWLYHDQGTXDOLWDWLYHHOHPHQWVSURYLGLQJGLIIHUHQW
SHUVSHFWLYHVDQGHYLGHQFHRQFRPPRQDUHDVRILQWHUHVW)RUH[DPSOHDFWXDOV\VWHPVWDWLVWLFVZLOOEH
FURVVUHIHUHQFHGZLWKOHDUQHUV¶DQGWXWRUV¶SHUFHSWLRQVLQWHUPVRISDWWHUQVRIXVH
(YDOXDWLRQPHWKRGV
7KHIROORZLQJVSHFLILFPHWKRGVZLOOEHHPSOR\HG
 2EVHUYDWLRQV
 ,QWHUYLHZVWXWRUVVWXGHQWVOHFWXUHUV
 )RFXVJURXSVWXWRUVVWXGHQWVOHFWXUHUV
 'LDULHVORJV
 6WXGHQWPDWHULDOV
 ([DPLQLQJ6,03/(RIILFH
 3UHFRXUVHFDUGH[HUFLVH
 3RVWFRXUVHTXHVWLRQQDLUHV
 6\VWHPVWDWLVWLFV
$GLVFXVVLRQRIHDFKRIWKHVHGDWDFROOHFWLRQPHWKRGVIROORZV
2EVHUYDWLRQV
2EVHUYDWLRQVDUHDXVHIXOZD\RIFROOHFWLQJERWKTXDQWLWDWLYHDQGTXDOLWDWLYHGDWDRQXVHULQWHUDFWLRQ
ZLWKERWKDV\VWHPDQGZLWKWKHRWKHUDFWRUVDOVRXVLQJWKDWV\VWHP7KLVPHWKRGRORJ\LVXVHIXOIRU
LQYHVWLJDWLQJ WKH XVHU
V SRLQW RI YLHZ DQG FDQ GUDZ RXW 
WDFLW
 NQRZOHGJH LH WKRVH DVSHFWV RI WKH
DFWLYLW\RUSURFHVVWKDWPLJKWEHWDNHQIRUJUDQWHGDQGWKHUHIRUHHDVLO\RYHUORRNHG
*LYHQ WKHQDWXUHRI6,03/(DVRIWZDUHSURJUDPWKDWFDQEHXVHG LQDQ\ ORFDWLRQREVHUYDWLRQVRI
XVHUDFWLYLW\ZLOOEHFDUULHGRXW LQVHYHUDOGLIIHUHQWFRQWH[WV:KHUHDSSURSULDWHOHDUQHUDFWLYLW\DQG
OHDUQHU±WXWRU LQWHUDFWLRQ ZLOO EH REVHUYHG LQ VFKHGXOHG FODVV WLPH LQ D FODVVURRP RU FRPSXWLQJ
ODERUDWRU\HQYLURQPHQW,QRUGHUWRHOLFLWWKHPRVWXVHIXODQGXQELDVHGGDWDHYHU\HIIRUWZLOOEHPDGH
WRHQVXUHWKDWWKHHYHQWVEHLQJREVHUYHGDUHDVDXWKHQWLFDVSRVVLEOHDQGWKHREVHUYDWLRQZLOOLQYROYH
DV OLWWOHGLVUXSWLRQ WR WKHDFWLYLWLHVXQGHUZD\DV LVDFKLHYDEOH7KLVDSSURDFK LVXVHIXOIRU ORQJWHUP
DQGORQJLWXGLQDOVWXGLHVRIXVHULQWHUDFWLRQDQGLWLVLQWHQGHGWREHXVHGLQWKLVZD\LQRQHRUPRUHRI
WKH6,03/(SLORWV
,QPDQ\FDVHVKRZHYHUOHDUQHUVZLOOEHXVLQJ6,03/(RXWVLGHWKHFODVVURRPHQYLURQPHQWDQGHIIRUW
VKRXOGEHPDGHZKHUHSRVVLEOH WRREVHUYHERWKLQGLYLGXDODQGJURXS OHDUQHUDFWLYLW\LQ WKHVHRWKHU
FRQWH[WV,WLVH[SHFWHGWKDWDWOHDVWRQHRIWKHSLORWVDJURXSRIVWXGHQWVZLOOEHµIROORZHG¶GXULQJWKH
FRXUVH RI WKHLU 6,03/(DFWLYLWLHV DQGZLOO EH REVHUYHG IRU D VKRUW WLPH DW VRPH SRLQW GXULQJ HDFK
ZHHNRIWKHVLPXODWLRQ2EVHUYDWLRQVUHTXLUHRQO\PRGHUDWHSUHSDUDWLRQWLPHDQGVKRXOGLPSDFWOLWWOH
RQSDUWLFLSDQWV¶WLPH7KH\UHTXLUHOLWWOHLQWKHZD\RIDGGLWLRQDOUHVRXUFHVWRFDUU\RXW$QDO\VLVRIWKH
UHVXOWLQJGDWDVKRXOGWDNHDPRGHUDWHDPRXQWRIWLPH
6,03/( 6HSWHPEHU 3DJHRI
,QWHUYLHZVWXWRUVVWXGHQWVOHFWXUHUV
,QWHUYLHZVZLOOEHFRQGXFWHGDWWKHHQGRIWKH6,03/(SURMHFWWRHOLFLWERWKTXDQWLWDWLYHDQGTXDOLWDWLYH
GDWD RQ SDUWLFLSDQWV¶ H[SHULHQFH RI XVLQJ 6,03/( ,QWHUYLHZV FDQ EH XVHIXO IRU
IRUPDWLYHGHYHORSPHQWDORUVXPPDWLYHUHWURVSHFWLYHHYDOXDWLRQ7KHUHDUHDQXPEHURIDSSURDFKHV
WRLQWHUYLHZLQJZKLFKKDYHLQFRPPRQWKHQHHGWRJHWSHUVSHFWLYHVRQWKHHYDOXDWLRQWDUJHWVIURPD
VDPSOHRIXVHUVUHSUHVHQWLQJGLIIHUHQWVWDNHKROGHUJURXSVDQGFDUHIXOFRQVLGHUDWLRQZLOOEHJLYHQDV
WRZKLFK DSSURDFKZLOO HOLFLW WKHPRVW XVHIXO GDWD $VWDQGDUGLVHG RSHQHQGHG LQWHUYLHZZLOOPDNH
VXUHWKDWTXHVWLRQVDUHDVNHGLQWKHVDPHZD\DFURVVDVDPSOHSRSXODWLRQE\GLIIHUHQWLQWHUYLHZHU
7KLVDSSURDFKKDVWKHULVNRIORVLQJLPSRUWDQWXQDQWLFLSDWHGLQIRUPDWLRQ%\FRQWUDVWWKHJXLGHGRU
VWUXFWXUHG LQWHUYLHZ NHHSV LQWHUDFWLRQ IRFXVHG FRYHULQJ VDPH JURXQG ZLWK UHVSRQGHQW VHWV ZKLOH
DOORZLQJLQGLYLGXDOH[SHULHQFHWRHPHUJH7KLVDSSURDFKKDVWKHZHDNQHVVWKDWLWFDQQRWGLYHUWIDURU
ORQJIURPDJHQGDZLWKRXWORVLQJSDUWRI
WKHVWRU\

,QWHUYLHZVUHTXLUHRQO\ORZDPRXQWVRISUHSDUDWLRQWLPHUHTXLUHDUHODWLYHO\ORZDPRXQWRISDUWLFLSDQW
WLPHUHTXLUHOLWWOHLQWKHZD\RIUHVRXUFHVWRFRQGXFWDQGDUHVWUDLJKWIRUZDUGWRDGPLQLVWUDWH$QDO\VLV
RIWKHGDWDFROOHFWHGIURPLQWHUYLHZVZLOOUHTXLUHDPRGHUDWHDPRXQWRIWLPHDQGHIIRUW
)RFXVJURXSVWXWRUVVWXGHQWVOHFWXUHUV
)RFXVJURXSVDUHPRGHUDWHGPHHWLQJVRI 
LQYROYHG
SHRSOHGLVFXVVLQJWKHLUH[SHULHQFHV7KH\DUHD
XVHIXOWRROIRUIRUPDWLYHRUVXPPDWLYHHYDOXDWLRQDQGFDQVHUYHDVDVLQJOHVHOIFRQWDLQHGPHWKRGRU
FDQ HDVLO\ OLQN WR RWKHU HYDOXDWLRQ DFWLYLWLHV )RFXV JURXSV DUH XVHIXO IRU JHQHUDWLQJ K\SRWKHVHV
LGHQWLI\LQJNH\LVVXHVGHYHORSLQJHPHUJHQWWKHPHVDQGIXUWKHUPRUHWKHGDWDFROOHFWHGFDQIHHGLQWR
RWKHUGDWDFROOHFWLRQPHWKRGVHJ WRGHWHUPLQH WKHVFKHGXOHIRUDQ LQWHUYLHZZLWKDVWDNHKROGHUDQG
LQGHHGLW LVHQYLVDJHGWKDWWKH\PLJKWEHXVHGLQWKLVZD\DVSDUWRIWKH6,03/(HYDOXDWLRQ)RFXV
JURXSVUHTXLUHDUHODWLYHO\ORZDPRXQWRISUHSDUDWLRQWLPHVKRXOGWDNHXSRQO\DPRGHVWDPRXQWRI
SDUWLFLSDQW WLPH UHTXLUH OLWWOH DGPLQLVWUDWLRQ DQG QRWKLQJ LQ WKH ZD\ RI DGGLWLRQDO UHVRXUFHV $
PRGHUDWHDPRXQWRIWLPHLVUHTXLUHGIRUWKHDQDO\VLVRIWKHGDWDFROOHFWHGE\WKLVPHWKRG
7KH PDLQ DGYDQWDJH RI XVLQJ IRFXV JURXSV WR FROOHFW GDWD LV WKDW WKH\ DOORZ ODUJH DPRXQWV RI
LQWHUDFWLYH LQIRUPDWLRQ RQ D WRSLF WR EH REWDLQHG HDVLO\ DQGZLWKLQ D VKRUW WLPH7KDW WKH VHWWLQJ LQ
ZKLFKWKH\WDNHSODFHLVQRW
QDWXUDO
EXWGHOLEHUDWHFRXOGEHVHHQDVDGLVDGYDQWDJHRIWKHDSSURDFK
KRZHYHU IRFXVJURXSVDUHQRQHWKHOHVVD ULFK VRXUFHRIERWKTXDQWLWDWLYHDQGTXDOLWDWLYHGDWD ,W LV
HQYLVDJHG WKDW IRU 6,03/( JURXSV RI OHDUQHUV JURXSV RI WXWRUV DQG JURXSV RI OHFWXUHUV ZLOO EH
EURXJKWWRJHWKHUWRGLVFXVVWKHLVVXHVWKDWDURVHGXULQJWKHLUXVHRI6,03/(DQGWKHLUWKRXJKWVDQG
IHHOLQJVDERXWWKHVH
'LDULHVORJV
'LDULHV DQG ORJV NHSW E\ SDUWLFLSDQWV FDQ EH D JRRGPHDQV RI FROOHFWLQJ ERWK TXDQWLWDWLYH GDWD RQ
SDUWLFLSDQWV¶GD\WRGD\DFWLYLWLHVDVZHOODVTXDOLWDWLYHGDWDUHJDUGLQJWKHLUWKRXJKWVDQGIHHOLQJVLQVR
GRLQJ7KH\FDQSURYLGHDJRRGPHDQVRIFROOHFWLQJORQJLWXGLQDOGDWDDQG WUDFLQJWKHHYROXWLRQRID
FRXUVHRUOHDUQLQJMRXUQH\,QVRPHFDVHVOHDUQHUVPD\DOUHDG\EHFRPSOHWLQJOHDUQLQJORJVDVSDUWRI
WKHLUQRUPDOFODVVDFWLYLWLHVDQGZKHUHWKLVLVWKHFDVHWKHVHZLOOEHH[DPLQHG,W LVRIWHQGLIILFXOWWR
HQFRXUDJH SDUWLFLSDQWV WR FRPSOHWH GLDULHV HVSHFLDOO\ RYHU ORQJ SHULRGV RI WLPH VR FDUHIXO
FRQVLGHUDWLRQPXVWEHJLYHQWRKRZWKLVLVDGPLQLVWHUHGDQGKRZGLDULHVDUHWREHVWUXFWXUHGLQRUGHU
WRHOLFLWWKHPRVWXVHIXOIHHGEDFN&DUHPXVWDOVREHWDNHQWRHQVXUHWKDWDOOGLDULHVDUHFROOHFWHGDW
WKHHQGRIDVWXG\'DWDFROOHFWHGYLDWKLVPHWKRGFDQHDVLO\EHIHGLQWRWKHGHVLJQRIGDWDFROOHFWLRQ
DFWLYLWLHVVFKHGXOHGIRUWKHHQGRIWKHSURMHFWVXFKDVLQWHUYLHZVTXHVWLRQQDLUHVDQGIRFXVJURXSV
6WXGHQWPDWHULDOV
6WXGHQW PDWHULDOV ZLOO SURYLGH D ULFK VRXUFH RI TXDOLWDWLYH GDWD UHJDUGLQJ WKH SDUWLFLSDQW¶V XVH RI
6,03/( LQ WHUPV RI WKH GRFXPHQWV FUHDWHG LQ WKH V\VWHP $V WKLV ZRUN LV RIWHQ LQ WKH IRUP RI D
UHIOHFWLYHUHSRUWRQWKHOHDUQLQJH[SHULHQFHWKLVVKRXOGDOVRSURYLGHGDWDRQSDUWLFLSDQWV¶LQWHUDFWLRQ
ZLWK WKH V\VWHPDQG RWKHU SDUWLFLSDQWV DVZHOO DV SURYLGLQJ GDWD RQ WKH TXDOLW\ DQG QDWXUH RI WKHLU
OHDUQLQJ MRXUQH\'DWDJDWKHUHG LQ WKLVZD\PD\HDVLO\EH WULDQJXODWHGZLWK WKDW FROOHFWHGYLDRWKHU
GDWDFROOHFWLRQPHWKRGVVXFKDVTXHVWLRQQDLUHUHVSRQVHV LQWHUYLHZV IRFXVJURXSGLVFXVVLRQVDQG
REVHUYDWLRQ UHSRUWV 7KLV GDWD WDNHV OLWWOH WLPH WR FROOHFW DQG KDV OLWWOH LPSDFW RQ WKH 6,03/(
6,03/( 6HSWHPEHU 3DJHRI
SDUWLFLSDQWEXWPD\WDNHDODUJHDPRXQWRIWLPHWRDQDO\VHVRLWLVVXJJHVWHGWKDWRQO\DVPDOOVDPSOH
RIZRUNLVH[DPLQHG
([DPLQLQJ6,03/(RIILFH
7KH 6,03/( RIILFH HQYLURQPHQW RI HDFK SDUWLFLSDQWZLOO SURYLGH D ULFK VRXUFH RI TXDQWLWDWLYH GDWD
UHJDUGLQJWKHSDUWLFLSDQW¶VXVHRIWKHV\VWHPLQWHUPVRIWKHGRFXPHQWVFUHDWHGLQWKHV\VWHPDQGZLOO
DOVRYLD WKH LQEXLOWV\VWHP ORJVRIDFWLYLW\SURYLGHGDWDRQSDUWLFLSDQWV¶ LQWHUDFWLRQZLWK WKHV\VWHP
DQGRWKHUSDUWLFLSDQWV 'DWDJDWKHUHG LQ WKLVZD\PD\HDVLO\EH WULDQJXODWHGZLWK WKDWFROOHFWHGYLD
RWKHUGDWDFROOHFWLRQPHWKRGVVXFKDVTXHVWLRQQDLUHUHVSRQVHVLQWHUYLHZVIRFXVJURXSGLVFXVVLRQV
FRXUVHJUDGHVVWXGHQWZRUNDQGREVHUYDWLRQUHSRUWV7KLVGDWD WDNHV OLWWOH WLPHWRFROOHFWDQGKDV
OLWWOH LPSDFW RQ WKH 6,03/( SDUWLFLSDQW EXWPD\ WDNH D ODUJH DPRXQW RI WLPH WR DQDO\VH VR LW LV
VXJJHVWHGWKDWRQO\DVPDOOVDPSOHLVH[DPLQHG
3UHFRXUVHFDUGH[HUFLVH
$ VKRUW H[HUFLVH FRPSOHWHG E\ OHDUQHUV DW WKH EHJLQQLQJ RI WKHLU 6,03/(H[SHULHQFH WKDW UHTXLUHV
OHDUQHUV WR FRPSOHWH D VKRUW IRUP FRQWDLQLQJ D IHZ RSHQ TXHVWLRQV DERXW WKHLU SULRU H[SHULHQFH
PRWLYDWLRQVDQGH[SHFWDWLRQVEHIRUHWKHLUILUVWH[SRVXUHWRWKHVRIWZDUH&DUU\LQJRXWDVKRUWH[HUFLVH
VXFK DV WKLV LV KHOSIXO EHFDXVH LW FDQ JHQHUDWH D ODUJH DPRXQW RI TXDOLWDWLYH GDWD ZLWK PLQLPDO
SUHSDUDWLRQDQGDGPLQLVWUDWLRQ7KHLPSDFWRQSDUWLFLSDQWVVKRXOGEHORZGXHWRWKHYHU\VKRUWWLPH
UHTXLUHG WR FRPSOHWH WKH H[HUFLVH LQGHHG LW LV HQYLVDJHG WKDW LW VKRXOG WDNH XS QRPRUH WKDQ ILYH
PLQXWHV DQG ZLOO EH FRPSOHWHG GXULQJ VFKHGXOHG OHFWXUH RU WXWRULDO WLPH LQ RUGHU WR HQVXUH WKH
FROOHFWLRQRIDVPDQ\UHVSRQVHVDVSRVVLEOH
3RVWFRXUVHTXHVWLRQQDLUHV
4XHVWLRQQDLUHVDUHDFROOHFWLRQRIRSHQRUFORVHGTXHVWLRQV4XHVWLRQQDLUHVFDQEHDQH[FHOOHQWZD\
RI REWDLQLQJ IHHGEDFN DERXW DQ DFWLYLW\ DQG FDQ EH D YHU\ HIIHFWLYH PHDQV RI JDWKHULQJ ERWK
TXDQWLWDWLYH DQG TXDOLWDWLYH GDWD4XHVWLRQQDLUHV KDYH VRPH DGYDQWDJHV RYHU RWKHU GDWD FROOHFWLRQ
PHWKRGVVXFKDVLQWHUYLHZVEHFDXVHUHVSRQVHVDUHJDWKHUHGLQDVWDQGDUGLVHGZD\DQGDUHWKHUHIRUH
PRUHREMHFWLYH*HQHUDOO\LWLVUHODWLYHO\TXLFNWRFROOHFWLQIRUPDWLRQXVLQJDTXHVWLRQQDLUHDQGWKH\DUH
XVHIXOZKHQZRUNLQJZLWKODUJHJURXSVKRZHYHULQVRPHVLWXDWLRQVWKH\FDQWDNHDORQJWLPHQRWRQO\
WRGHVLJQEXWDOVRWRDSSO\DQGDQDO\VH4XHVWLRQQDLUHVPXVWEHGHVLJQHGZLWKDKLJKGHJUHHRIFDUH
D SRRUO\ ZRUGHG RU VWUXFWXUHG TXHVWLRQQDLUH ZLOO JHQHUDWH GDWD WKDW LV VFDQW SRRU LQ TXDOLW\ RU
ERWK:KHQZRUNLQJZLWK ODUJHJURXSVVXFKDV WKH OHDUQHUV LQYROYHG LQ6,03/( LWZLOOEHH[WUHPHO\
LPSRUWDQW WR HQVXUH WKDW TXHVWLRQQDLUHV DUH GHOLYHUHG DQG UHVSRQGHG WR LQ FODVV WLPH LQ RUGHU WR
HQVXUHKLJKUDWHVRIUHVSRQVH
(DFK VWDNHKROGHU LQ 6,03/( ZLOO EH UHTXLUHG WR FRPSOHWH D TXHVWLRQQDLUH WDLORUHG WR WKHLU UROH LQ
6,03/( DW WKH HQG RI HDFK VLPXODWLRQ F\FOH TXHVWLRQV HLWKHU  LQ D SDSHUEDVHG IRUPDW RU RQOLQH
GHSHQGHQWRQVXLWDELOLW\DWHDFKSLORW4XHVWLRQQDLUHVZLOOEHFRPSOHWHGDQRQ\PRXVO\LQRUGHUWRHOLFLW
WKHIXOOHVWDQGIUDQNHVWUHVSRQVHVIURPSDUWLFLSDQWV
6\VWHPVWDWLVWLFV
6\VWHP VWDWLVWLFV UHFRUG XVHU LQWHUDFWLRQ ZLWK D VRIWZDUH SURJUDP 7KH OHYHO RI GHWDLO UHFRUGHG LV
GHWHUPLQHGE\ WKHPHWULFVGHILQHGE\ WKHV\VWHPGHYHORSHUV ,Q WKHFDVHRI 6,03/( WKLV LQFOXGHV
GHWDLOVRI ORJLQIUHTXHQF\ WLPHVSHQWRQV\VWHPPRXVHFOLFNVV\VWHPFUDVKHVHWF6XFKGDWDFDQ
SURYLGH D XVHIXOPHDQV RI WUDFNLQJ XVHU SUHIHUHQFHV DQG QDYLJDWLRQDO FKRLFHV DQG LV DQ H[FHOOHQW
VRXUFHRITXDQWLWDWLYHLQIRUPDWLRQ
'DWD FROOHFWHG LQ WKLV ZD\ PD\ HDVLO\ EH WULDQJXODWHG ZLWK RWKHU GDWD VRXUFHV HJ TXHVWLRQQDLUH
UHVSRQVHVLQWHUYLHZVIRFXVJURXSGLVFXVVLRQVVWXGHQWZRUNDQGREVHUYDWLRQVIRUDOHDUQHUFHQWUHG
HYDOXDWLRQ$GGLWLRQDOO\LWPD\EHSXWWRXVHWRFRQGXFWDXVDELOLW\HYDOXDWLRQZLWKWKHV\VWHP¶VGDWD
UHFRUGLQJSURYLGLQJDVDQREMHFWLYHPHDQVWRWUDFNXVHSDWWHUQVHUURUVQDYLJDWLRQSDWKVDQGWLPHRQ
WDVN
8VLQJV\VWHPVWDWLVWLFVDVDGDWDFROOHFWLRQPHWKRG LV UHODWLYHO\ LQH[SHQVLYHLQ WHUPVRISUHSDUDWLRQ
DQG DGPLQLVWUDWLRQ WLPH ,W VKRXOG UHTXLUHYHU\ OLWWOH HIIRUW DQG WLPH RQ WKH EHKDOI RI SDUWLFLSDQWV LQ
6,03/(KRZHYHUDQDO\VLVPLJKWSURYHWLPHFRQVXPLQJGHSHQGLQJRQWKHQDWXUHDQGYROXPHRIWKH
GDWDFROOHFWHG
6,03/( 6HSWHPEHU 3DJHRI
0HWKRG 3UHSDUDWLRQ
WLPH
7LPH
SDUWLFLSDQW
7LPH
DGPLQLVWUDWLRQ
$QDO\VLV $GGLWLRQDO
UHVRXUFH
2EVHUYDWLRQV /RZPRGHUDWH PRGHUDWH PRGHUDWH PRGHUDWH PRGHUDWH
,QWHUYLHZV PRGHUDWHKLJK PRGHUDWH KLJK PRGHUDWH
KLJK
PRGHUDWH
)RFXVJURXSV ORZ PRGHUDWH PRGHUDWH ORZPRGHUDWH PRGHUDWH
'LDULHVORJV ORZPRGHUDWH ORZ ORZ ORZ QRQH
6WXGHQW
PDWHULDOV
ORZ ORZ PRGHUDWH PRGHUDWH QRQH
([DPLQLQJ
6,03/(RIILFH
ORZ ORZ PRGHUDWH PRGHUDWH QRQH
3UHFRXUVH
FDUGDFWLYLW\
ORZPRGHUDWH ORZ PRGHUDWH PRGHUDWH ORZ
3RVWFRXUVH
TXHVWLRQQDLUHV
PRGHUDWH ORZ ORZ PRGHUDWH QRQH
6\VWHP
VWDWLVWLFV
PRGHUDWHKLJK ORZ ORZ PRGHUDWH PRGHUDWH
7DEOH6XPPDU\RIGDWDFROOHFWLRQPHWKRGDQGUHVRXUFHVHIIRUWUHTXLUHGWRLPSOHPHQWHDFK
3UHVLPXODWLRQGDWDFROOHFWLRQDFWLYLWLHVVWUXFWXUHGE\VWDNHKROGHUV
/HDUQHUV
4XHVWLRQQDLUHVIURPSUHYLRXV\HDU
/HDUQHUV LQ ODVW \HDU¶V FRKRUW FRPSOHWHG TXHVWLRQQDLUHV UHJDUGLQJ WKHLU H[SHULHQFH RI WKH FRXUVH
EHIRUH 6,03/( ZDV EURXJKW RQOLQH 7KLV H[HUFLVH ZDV FRPSOHWHG LQ RUGHU WR SURYLGH EDVHOLQH
LQIRUPDWLRQWKDWPLJKWODWHUEHFRPSDUHGZLWKGDWDFROOHFWHGIURPVWXGHQWVZKRKDGXVHG6,03/(IRU
WKHVDPHFRXUVHRIVWXG\ZLWKWKHDLPRIJDLQLQJLQVLJKWVLQWRWKHHYROXWLRQRIWKHFRXUVHLQWHUPVRI
WKHVWXGHQWH[SHULHQFH
&DUGDFWLYLW\SUHFRXUVH
$VKRUW SUHFRXUVHH[HUFLVHGHVLJQHG WR HOLFLW VWXGHQW WKRXJKWV IHHOLQJVDQG DWWLWXGHVDQG H[LVWLQJ
NQRZOHGJH EHIRUH WKHLU ILUVW LQWHUDFWLRQV ZLWK WKH 6,03/( SODWIRUP &DUULHG RXW GXULQJ FODVV WLPH
'XUDWLRQ DSSUR[LPDWHO\ PLQXWHV 7KH H[HUFLVH LV GHVLJQHG WR FDSWXUH WKH VWXGHQWV¶ HQJDJHPHQW
DQG XQGHUVWDQGLQJ RI WKH QDWXUH RI WKH DFWLYLW\ EHLQJ XQGHUWDNHQ DV ZHOO DV WKHLU H[SHFWDWLRQV
UHOHYDQWSULRUNQRZOHGJHH[SHULHQFHDQGPRWLYDWLRQ
7XWRUV
4XHVWLRQQDLUHVIURPSUHYLRXV\HDU
7XWRUVZRUNLQJZLWKODVW\HDU¶VFRKRUWRIOHDUQHUVFRPSOHWHGTXHVWLRQQDLUHVUHJDUGLQJWKHLUH[SHULHQFH
RIWHDFKLQJWKHFRXUVHEHIRUH6,03/(ZDVEURXJKWRQOLQH7KLVH[HUFLVHZDVFRPSOHWHGLQRUGHUWR
SURYLGHEDVHOLQH LQIRUPDWLRQ WKDWPLJKW ODWHUEHFRPSDUHGZLWKGDWDFROOHFWHG IURP WXWRUV LQPDQ\
FDVHV WKHVDPHSHRSOHZKRKDGXVHG6,03/(WR WHDFK WKHVDPHFRXUVHRIVWXG\ZLWK WKHDLPRI
JDLQLQJLQVLJKWVLQWRWKHHYROXWLRQRIWKHFRXUVHLQWHUPVRIWKHWXWRUH[SHULHQFH
/HFWXUHUV
4XHVWLRQQDLUHVIURPSUHYLRXV\HDU
/HFWXUHUVZRUNLQJZLWK ODVW\HDU¶VFRKRUWRI OHDUQHUVDQG WXWRUVFRPSOHWHGTXHVWLRQQDLUHVUHJDUGLQJ
WKHLU H[SHULHQFH RI OHDGLQJ WKH FRXUVH EHIRUH 6,03/( ZDV EURXJKW RQOLQH 7KLV H[HUFLVH ZDV
FRPSOHWHGLQRUGHU WRSURYLGHEDVHOLQHLQIRUPDWLRQWKDWPLJKWODWHUEHFRPSDUHGZLWKGDWDFROOHFWHG
IURPOHFWXUHUVLQPRVWFDVHVWKHVDPHSHRSOHZKRKDGXVHG6,03/(WRWHDFKWKHVDPHFRXUVHRI
VWXG\ ZLWK WKH DLP RI JDLQLQJ LQVLJKWV LQWR WKH HYROXWLRQ RI WKH FRXUVH LQ WHUPV RI WKH OHFWXUHU
H[SHULHQFH
6,03/( 6HSWHPEHU 3DJHRI
'DWDFROOHFWLRQDFWLYLWLHVGXULQJVLPXODWLRQE\WDUJHWHGVWDNHKROGHU
/HDUQHUV
7KH6,03/(RIILFHHQYLURQPHQW
7KH6,03/(RIILFH HQYLURQPHQW RI VHOHFWHG VWXGHQWVZLOO EH H[DPLQHG IRU HYLGHQFH RI VXFFHVV RI
FROODERUDWLRQ DQG WKH MRXUQH\ WDNHQ WR DFKLHYH WKLV WKH ZRUNORDG LQYROYHG LQ WHUPV RI WLPH DQG
V\QFKURQ\DQGDOVRWKHGHSWKDQGEUHDGWKRIVWXGHQWHQJDJHPHQWLQWKHDFWLYLW\
'LDULHVDQG/RJV
'HSHQGHQW RQ DSSURSULDWHQHVV DQG DFFHSWDELOLW\ DW HDFK SLORW OHDUQHUV ZLOO NHHS D ORJ RI WKHLU
6,03/( DFWLYLWLHV IRU WKH GXUDWLRQ RI WKH VLPXODWLRQ WR DVVHVV WKH GHSWK DQG EUHDGWK RI WKHLU
HQJDJHPHQW LQ WKHDFWLYLW\ WKHLUXQGHUVWDQGLQJRI WKHQDWXUHRI WKHDFWLYLW\EHLQJXQGHUWDNHQ WKHLU
VXFFHVV LQ FROODERUDWLRQ ZLWK RWKHU VWXGHQWV DQG WKH MRXUQH\ WDNHQ WR DFKLHYH WKLV DV ZHOO DV WKH
ZRUNORDGLQYROYHGLQWHUPVRIWLPHDQGV\QFKURQ\2WKHUDUHDVH[SORUHGZLOOLQFOXGHDFFHVVDQGXVH
RI V\VWHP LVVXHV DQG DQ\ RWKHU SUREOHPV RU LVVXHV WKDW DULVH GXULQJ WKH DFWLYLW\ ,QPDQ\ FDVHV
OHDUQHUVDUHDOUHDG\NHHSLQJMRXUQDOVRI WKHLUDFWLYLWLHVDQGZKHUH WKLV LV WKHFDVHJRRGXVHZLOOEH
PDGHRI WKLVGDWD:KHUHDSSURSULDWHDWSLORWVZKHUH WKLV LVQRWDOUHDG\ WKHFDVH OHDUQHUVZLOO EH
SURYLGHGZLWKPHDQVDQGLQVWUXFWLRQWRFRPSOHWHDGLDU\RIWKHLU6,03/(DFWLYLWLHV
2EVHUYDWLRQV6FRWWLVKSLORWV(1(QJOLVKSLORWV30F.
/LYH REVHUYDWLRQ RI VWXGHQW DFWLYLW\ LQ 6,03/(  7KH OHDUQHUV¶ HQJDJHPHQW DQG WKH QDWXUH RI WKH
DFWLYLW\XQGHUWDNHQZLOOEHLQYHVWLJDWHG
6\VWHPVWDWLVWLFV
7KHVHZLOOEHH[DPLQHGIRUHYLGHQFHRIWUHQGVLQDFWLYLW\W\SHWLPLQJIUHTXHQF\HWF
6WXGHQWPDWHULDOV
$Q\PDWHULDOVSURGXFHGE\OHDUQHUVIRUVXEPLVVLRQGXULQJRUDWHQGRIVLPXODWLRQHJUHIOHFWLYHHVVD\
RUUHSRUWZLOOEHLQYHVWLJDWHGIRULQGLFDWLRQVRIWKHHIIHFWLYHQHVVRIWKHVFHQDULRGHVLJQWRWKHOHDUQHU¶V
MRXUQH\ WKH GHSWK DQG EUHDGWK RI HQJDJHPHQW RI WKH OHDUQHU DQG WKH OHDUQHU¶V HQJDJHPHQW DQG
XQGHUVWDQGLQJRIWKHQDWXUHRIWKHDFWLYLW\EHLQJXQGHUWDNHQ7KHPDWHULDOVZLOOEHIXUWKHULQYHVWLJDWHG
IRUHYLGHQFHRIWKHVWXGHQWV¶VXFFHVVRIFROODERUDWLRQWKHHIIHFWLYHQHVVRIIHHGEDFNRQWKHOHDUQLQJ
MRXUQH\DQGDQDVVHVVPHQWZLOOEHPDGHRIWKHTXDOLW\YDOXHRIVWXGHQWZRUN
7XWRUV
$QLQYHVWLJDWLRQZLOOEHPDGHRIWKH6LPSOHWXWRURIILFHHQYLURQPHQW
2EVHUYDWLRQVRIWXWRUDFWLYLW\LQFODVVFRQWDFWDQGQRQFRQWDFWKRXUVZLOOEHFDUULHGRXW
'LDULHVDQG/RJV7XWRUVZLOONHHSDVWUXFWXUHGORJZLWKGHWDLOVRIWKHWLPHWDNHQDQGWKHQDWXUHRIWKH
DFWLYLW\XQGHUWDNHQ'LDULHVZLOOEHFRPSOHWHGRUVXEPLWWHGRQDZHHNO\EDVLV
6\VWHPVWDWLVWLFVZLOOEHH[DPLQHGIRUHYLGHQFHRIWUHQGVLQDFWLYLW\W\SHWLPLQJIUHTXHQF\HWF
/HFWXUHUV
'LDULHVDQG/RJV OHFWXUHUVZLOONHHSDVWUXFWXUHG ORJRIWKHLUWXWRUVXSSRUWLQJDFWLYLWLHVGHWDLOLQJ WKH
ERWKWKHWLPHVSHQWDQGWKHQDWXUHRIWKHDFWLYLW\XQGHUWDNHQ'LDULHVZLOOEHFRPSOHWHGVXEPLWWHGRQD
ZHHNO\EDVLV
6,03/(FRUHWHDP
'LDULHVDQG/RJV(DFKPHPEHURIWKHWHDPZLWKVXSSRUWRUTXDVLVXSSRUWUROHZLOONHHSDVWUXFWXUHG
ORJ RI OHDUQHUWXWRUOHFWXUHU VXSSRUW DFWLYLW\ GHWDLOLQJ WKH WLPH VSHQW DQG WKH QDWXUH RI WKH DFWLYLW\
XQGHUWDNHQ7REHFRPSOHWHGRQDZHHNO\EDVLV
6,03/( 6HSWHPEHU 3DJHRI
3RVW±VLPXODWLRQGDWDFROOHFWLRQ
/HDUQHUV
3RVW&RXUVH4XHVWLRQQDLUHV SDUWLFXODU WR OHDUQHUV ZLOO EH GHYLVHG 7KHVH ZLOO EH VWUXFWXUHG ZLWK D
YDULHW\RIRSHQDQGFORVHGTXHVWLRQDQGFLUFXODWHGIRUFRPSOHWLRQLPPHGLDWHO\IROORZLQJWKHHQGRID
VLPXODWLRQ7KHDUHDV LQYHVWLJDWHGZLOO LQFOXGH OHDUQHUV¶HQJDJHPHQWDQG WKHLUXQGHUVWDQGLQJRI WKH
DFWLYLW\ WKHLU VXFFHVV LQ FROODERUDWLQJ ZLWK RWKHUV DQG WKH HQJDJHPHQW RI RWKHUPHPEHUV RI WKHLU
WHDP7KHZRUNORDGLQWHUPVRIWLPHDQGV\QFKURQ\ZLOOEHLQYHVWLJDWHGDVZHOODVWKHHIIHFWLYHQHVVRI
WXWRULQWHUYHQWLRQV/HDUQHUVZLOODOVREHDVNHGDERXWFKDQJHV WKH\ZRXOGPDNHWRWKHV\VWHPDQ\
DFFHVVLVVXHVWKDWDURVHDQGDQ\IXUWKHUVROLFLWHGSUREOHPVDQGLVVXHVZLWKWKHLUXVHRI6,03/(
,QWHUYLHZVZLWKOHDUQHUVZLOOEHFRQGXFWHGWRHOLFLWFRPPHQWVDERXWOHDUQHUHQJDJHPHQWZLWKDQGWKH
QDWXUHRIWKHDFWLYLW\XQGHUWDNHQDVZHOODVWKHLUVXFFHVVLQFROODERUDWLQJZKLOHZRUNLQJZLWK6,03/(
$OVRLQYHVWLJDWHGZLOOEHOHDUQHUHIIHFWLYHQHVVLQXVLQJ6,03/(DQGWKHIHHGEDFNWKDWWKH\UHFHLYHG
ZKLOH RQ WKH OHDUQLQJ MRXUQH\ DV ZHOO DV WKH HIIHFWLYHQHVV RI WXWRU LQWHUYHQWLRQ RQ WKDW MRXUQH\
/HDUQHUV ZLOO DOVR EH DVNHG DERXW WKHLU ZRUNORDG LQ WHUPV RI WLPH DQG V\QFKURQ\ DQG DERXW DQ\
SUREOHPVRULVVXHVHQFRXQWHUHG
)RFXV*URXSV ZLOO WDNH SODFHZLWK VPDOO JURXSV RI OHDUQHUV LQ WKH WHDPV LQZKLFK WKH\ZRUNHG LQ
6,03/( WR HOLFLW FRPPHQWV UHJDUGLQJ OHDUQHU HQJDJHPHQW ZLWK DQG WKH QDWXUH RI WKH DFWLYLW\
XQGHUWDNHQ$OVRLQYHVWLJDWHGZLOOEHWKHHIIHFWLYHQHVVRIIHHGEDFNRQWKHOHDUQLQJMRXUQH\DQGWKH
HIIHFWLYHQHVV RI WXWRU LQWHUYHQWLRQ RQ WKLV MRXUQH\ &ROODERUDWLYH DVSHFWV RI LQWHUDFWLRQ ZLOO EH
LQYHVWLJDWHG WR GLVFHUQ ZKHWKHU DQG WR ZKDW H[WHQW WKH WHDP HQJDJHG 7KH IRFXV JURXS ZLOO DOVR
SURYLGHDIRUXPWRGLVFXVVDQ\RWKHUDULVLQJSUREOHPVDQGLVVXHV
7XWRULQWHUYLHZVZLOOEHFRQGXFWHGWRHOLFLWFRPPHQWVDERXWOHDUQHUV¶HQJDJHPHQWDQGXQGHUVWDQGLQJ
RIWKHQDWXUHRIDFWLYLW\XQGHUWDNHQDQGWKHGHSWKDQGEUHDGWKRIWKLVHQJDJHPHQW7XWRUVZLOODOVREH
DVNHG IRU WKHLUSHUVSHFWLYHRQ WKH OHDUQHUV¶VXFFHVVRIFROODERUDWLRQ WKHLU UHDFWLRQ WRIHHGEDFNDQG
WKH TXDOLW\ DQGYDOXH RI WKH VWXGHQW ZRUN SURGXFHG$ GLVFXVVLRQ RIZRUNORDG DFFHVV DQG XVH RI
V\VWHPLVVXHVZLOODOVRWDNHSODFH
7XWRUV
3RVW&RXUVH4XHVWLRQQDLUHVSDUWLFXODUWRWXWRUVZLOOEHGHYLVHG7KHVHZLOOEHVWUXFWXUHGZLWKDYDULHW\
RIRSHQDQGFORVHGTXHVWLRQV7KHVHZLOOEHFLUFXODWHGIRUFRPSOHWLRQLPPHGLDWHO\IROORZLQJWKHHQGRI
DVLPXODWLRQ
7XWRUVZLOO EHDVNHG WRSDUWLFLSDWH LQ)RFXV*URXSV7XWRU ,QWHUYLHZV DERXW WKHLURZQH[SHULHQFH
DQGDGGLWLRQDOO\DQ\7HDFKLQJ5HYLHZQRWHVDQG4XDOLW\$VVXUDQFH'RFXPHQWDWLRQWKDWDUHUHOHYDQW
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